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PREFACE 


The subject of this book comprises original research about a detailed 
empirical investigation of market structure of airline city pair markets 
and competition between airline firms. The core of this research mono- 
graph consists of three essay-style empirical chapters. 

After an introductory chapter, Chap. 2 proposes empirical evidence that 
the industry is a natural oligopoly: each airline market is dominated by one 
to three airline carriers, regardless of market size. Furthermore, I develop 
an econometric model of entry and market structure to explain the eco- 
nomic driving forces that make airline city pair markets natural oligopolies. 
Estimates suggest evidence that a rival’s airport presence lowers airline 
carrier’s own city pair profitability. As a result, this piece of econometric 
evidence indicates that city pair market’s entry, and hence concentration, 
declines. In other words, airline carriers, through increasing the number of 
origin and destination points of each city pair market, bring about a very 
concentrated market structure. To the best of my knowledge, this is the 
first piece of empirical evidence on airline markets as natural oligopolies. 
In addition, this result helps to reveal the nature of the competitive 
process; city pair markets as natural oligopolies are consistent with airline 
carriers competing in terms of quality dimensions. It therefore helps to 
identify the nature of the competition models within the airline industry, 
showing the crucial role played in customer decision-making by service 
quality. 

In Chap. 3, I perform an empirical analysis to explain the determinants 
of firm numbers and firms’ market share asymmetry. Looking separately at 
the two main dimensions of market concentration allows me to uncover 
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information about the competitive process which may have remained 
hidden if an investigation was confined solely to the number of firms. 
Econometric estimates indicate that the nature of competition is different 
in markets containing large hub airports; in particular, the evidence is 
suggestive of tougher product-market competition in those city pairs 
with large hub airports and which contain top airlines. 

In Chap. 4, I implement a game-theoretic econometric model of market 
structure and entry with the following objective: to attempt an empirical 
test for market-sharing agreements. In particular, I aim to gain insights on 
entry decisions of legacy as well as regional airlines into city pairs, therefore 
offering an explanation of market structure. The empirical evidence sug- 
gests that airline carrier’s own airport presence increases city pair market 
profitability. The empirical analysis also addresses whether or not airline 
carriers deliberately prevent head-to-head competition within city pair 
markets. In other words, the hub and spoke model adopted in the USA 
may be used as a device to strategically prevent or lessen competition in 
city pair markets. The gathered evidence is partly consistent with the 
strategic behaviour of airline carriers in establishing market-sharing agree- 
ments. This chapter, again to the best of my knowledge, represents the 
first attempt to empirically investigate this phenomenon of market-sharing 
agreements. Finally, Chap. 5 summarizes the main results and suggests 
some directions for the future potential expansion of this research. 
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CHAPTER 1 


Introduction 


Abstract This chapter provides the main objectives, plan and results of 
the whole project, and also highlights the gap in the literature. 


Keywords Industrial organization - Airline markets - Market structure - 
Competition - US airline industry 


This book comprises original research in the field of the industrial orga- 
nization of airline markets. The research is applied in nature, and it 
proposes a set of new empirical results on a classic theme in applied 
industrial organization: market structure and competition. The research 
is motivated by how markets work and how firms behave in the specific 
instance of the US airline industry. The underlying analytical theme of the 
whole project is to infer the competitive process at work from the nature of 
market concentration. Very intriguingly, from the observed market struc- 
ture we can draw back to competitive forces which have generated the 
structure we actually observe. As a result, the research embodied in this 
book lends support to the following thesis: much may be learnt about the 
nature of competition from an empirical investigation of the relationship 
between market concentration and market size. From this follow some 
important implications, as one may deduce the competitive processes in a 
given industry even without having access to data on prices, output, 
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profits, or investments. As a consequence, the research of this monograph 
complements existing research on the pricing behaviour of airlines. 

Related to this, the research attempts to uncover some of the main 
corporate strategies in the airline industry. The whole theme of this 
research monograph is not just of academic interest, but is also of crucial 
relevance for wider competition policy. In studying the degree of compe- 
titiveness in the airline industry for means of an empirical investigation of 
market structure, I use a cross-section sample of US airline city pair 
markets. In the case of each city pair market, I collect information on 
several market characteristics, including market size as well as identities of 
airlines operating with individual market shares. The airline carrier’s mar- 
ket shares are used to compute various measures of concentration 
(Hirschman—Herfindahl index and firm-concentration ratios). 

The application of tools and methods of inquiry, as well as the pursuit of 
research questions typical of the field of industrial organization within airline 
economics, dates back to the 1980s, and has developed steadily for more than 
three decades. Notable works include, among others, journal articles by Reiss 
and Spiller (1989), Borenstein (1989, 1991), Berry (1992), Brander and 
Zhang (1990), Evans and Kessides (1993, 1994), Lederman (2007, 2008), 
Goolsbee and Syverson (2008), Ciliberto and Tamer (2009), Aguirregabiria 
and Chun-Yu Ho (2010), Berry and Jia (2010), and Alderighi et al. (2015). 
Moreover, there are also a number of books that contribute to the field of 
industrial organization and airline economics, such as ‘Advances in Airline 
Economics (2006-2016), and ‘Airline Pricing and Competition: The J Curve 
of Airline Fares (Gaggero 2010). The former consists of five contributed 
volumes addressing an extensive range of themes in airline economics, of 
which the first volume covers competition policy and antitrust issues; the 
second tackles the economics of airline institutions, as well as operations and 
marketing issues; the third covers pricing strategy and non-price character- 
istics in the airline industry; the fourth addresses the economics of interna- 
tional airline transport; and the fifth and final volume devotes attention on the 
issue of efficiency of airline carriers. Gaggero’s volume, by contrast, aims to 
explain the pricing decisions of airline carriers with particular reference to the 
situation in the market in the UK and Ireland. 

This research monograph, in contrast to previous literature in the field 
of industrial organization and airline economics, provides a detailed pic- 
ture of the market structure and the underlying competitive forces of the 
U.S. airline industry. I pursue a detailed investigation from different 
perspectives and I provide empirical evidence on a set of novel results: 
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(1) city pair markets appear to be natural oligopolies (that is, the number 
of airline carriers is unaffected by market size) as well as evidence that 
airport presence hence number of destinations linked to endpoints of each 
city pair markets causes the industry to be a natural oligopoly; (2) evidence 
about the determinants of firm numbers and entry decisions; (3) evidence 
of what factors determines market shares’ asymmetry; and (4) some evi- 
dence consistent with market-sharing agreements. The findings in this 
book can be of interest to academic researchers and research postgraduates 
working in the same field. Secondly, as this monograph has some implica- 
tions for competition policy, particularly in reference to the analysis in 
Chap. 4, may be relevant for competition authorities and antitrust practi- 
tioners. Third, this research project entails providing evidence of the 
underlying nature of competition and hence the mode of conduct of 
airline firms; as a result, it may be of some interest to business managers 
within the industry. Fourth, the topic addressed in the project may also be 
of interest to postgraduate students in both Master’s and PhD programs in 
economics departments and business schools, meaning that the results of 
the research can be disseminated as supplemental reading into teaching 
classes in modules of industrial organization and corporate strategy, as well 
as potential specialist modules on airline economics. Additionally, 
although the empirical research of this project is based on data that relates 
to the US market, research questions and results may also be of relevance 
for airline industry within the European Union. 

The plan of the book is as follows. After this brief introduction, Chap. 2 
proposes empirical evidence that the industry is a natural oligopoly: each 
airline market is dominated by between one and three airline carriers, 
regardless of market size. Furthermore, I develop an econometric model 
of entry and market structure to explain the economic driving forces that 
make airline city pair markets natural oligopolies. Estimates suggest evi- 
dence that a rival’s airport presence lowers an airline carrier’s own city pair 
profitability. As a result, this piece of econometric evidence indicates that 
city pair market’s entry, and hence concentration, declines. In other words, 
airline carriers for means of enlarging number of destinations flown out of 
origin and destination points of each city pair market lead to a very con- 
centrated market structure. To the best of the author’s knowledge, this is 
the first piece of empirical evidence to analyse airline markets as natural 
oligopolies. In addition, this result helps to uncover the nature of the 
competitive process; city pair markets as natural oligopolies are consistent 
with airline carriers competing on quality dimensions. Consequently, it 
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helps to identify the competition models which represent an appropriate 
description of the airline industry; that is, competition models in which 
service quality plays a crucial role. In Chap. 3, I perform an empirical 
analysis to explain the determinants of firm numbers and firms’ market 
share asymmetry. Looking separately at the two main dimensions of 
market concentration allows me to uncover information about the com- 
petitive process which might have remained hidden if I restricted my 
investigation solely to the number of firms. Econometric estimates indi- 
cate that the nature of competition is different in markets that contain 
large hub airports; in particular, the evidence is suggestive of tougher 
product market competition in those city pairs characterized by large hub 
airports and the presence of top airlines. In Chap. 4 I implement a game- 
theoretic econometric model of market structure and entry with the 
following objective: to attempt an empirical test for market-sharing 
agreements. In particular, I aim to gain insights on entry decisions of 
legacy as well as regional airlines into city pairs, therefore explaining 
market structure. Empirical evidence suggests that an airline carrier’s 
own airport presence increases city pair market profitability. The empiri- 
cal analysis also addresses whether airline carriers deliberately prevent 
head-to-head competition within city pair markets. In other words, the 
hub and spoke model adopted in the USA may be used as a device to 
strategically either prevent or lessen competition in city pair markets. The 
gathered evidence is partly consistent with strategic behaviour of airline 
carriers in establishing market sharing agreements. This chapter, to the 
best of my knowledge, represents the first attempt to offer an empirical 
investigation of market-sharing agreements. Finally, Chap. 5 summarizes 
main results and suggests some directions for the future potential expan- 
sion of this research. 
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CHAPTER 2 


Airline City Pair Markets as Natural 
Oligopolies 


Abstract Most of the industrial organization literature on airlines has 
neglected the competitive forces which have generated industrial 
market structure. This chapter, in contrast to previous work, shows 
the underlying competitive process in the airline industry inferred 
from the investigation of market structure. The empirical analysis is 
grounded on Shaked and Sutton (1983), who find evidence suggesting 
that the market structure of airline city pair markets is a natural oligo- 
poly; indeed, from one to three firms count for the majority of market 
shares for each city pair market, irrespective of market size. In addition, 
estimates suggest evidence that rival’s airport presence reduces firm’s 
entry hence market concentration. Overall these results suggest that the 
small number of airline carriers dominate city pair markets for means of 
increasing airport presence. 


Keywords Airline city pair markets - Natural oligopoly - Market size - 
Airport presence - Competitive process 


2. INTRODUCTION 


A main motivation of this chapter comes from the observation of how little 
is known about competitive forces that have generated the current struc- 
ture in the airline industry. Indeed, the literature on the economics of 
competition in air transportation’ takes industry structure as a given, 
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neglecting its underlying causes. However, this is not to ignore the 
voluminous literature on empirical models of entry and market structure 
in various industries,” including airlines, but the emphasis in our paper is 
on uncovering robust competitive mechanisms that have shaped market 
structure. Another motivating reason relies on the fact that many models 
about the industrial organization of airline markets, if not most, consider 
competition with homogeneous goods,° settings involving horizontal 
product differentiation, or at most symmetric product differentiation* 
(e.g. Berry 1992). Finally, the US airline industry may represent an 
excellent natural experiment for studying the competitive forces that 
have generated industrial structure because deregulation took place in 
1978; consequently, any imprint on current structure should be caused 
by the competitive process at work. 

Firms can increase demand by increasing airport presence, number of 
destinations out from endpoints constituting a city pair. An airline’s air- 
port presence is known to be effective in either lowering costs or increas- 
ing demand (e.g. Levine 1987). 

I provide evidence that dominant airlines are between one and three in 
any city pair, regardless of market size. The implication of this is that price 
and horizontal product differentiation are not the sole means of competi- 
tion in airline markets, but travellers can place greater value on air trans- 
port services if an airline carrier serves a large number of destinations from 
the endpoints of a given city pair market. As a consequence, airport 
presence becomes a feature of service quality through which airline com- 
panies can enhance their competitive advantage. 

The rest of the chapter is organized as follows: Sect. 2.1 introduces 
some issues about data; Sect. 2.3 carries the empirical analysis; Sect. 2.4 
provides a discussion of the result and Sect. 2.5 concludes. 


2.2 DATA 


2.2.1 Coverage of the Sample 


Empirical analysis for this chapter, and the subsequent ones, focuses on a 
data set about US airline city pairs. Market shares and concentration data 
are for 2006 collected from the US Transportation Bureau (BTS); whilst, 
demographic variables (population) refer to year 2000 obtained from the 
US Census. 
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Belobaba (2010) reports that US airline industry profits in 2006-2007 
are positive after 5-year period, 2001-2005, of losses accruing to forty 
billion US dollar; the years 2008-2009 brings further negative profits. 

The data set contains 661 city pair markets involving 58 cities, of which 
25 are from the 50 largest US cities; 17 cities in the data set are in the 
largest top 20. In addition, our dataset covers 66 per cent of the revenue 
passenger boardings for all US large hub airports. The goal in collecting 
this data set has been to obtain a sample of city pair markets that will be 
reasonably representative of the entire industry. To this end, I followed 
the following criteria: (1) to include many major airports with substantial 
air transport traffic; and (2) to also include several medium-sized and small 
cities, in order to obtain a sample of city pair markets with wide variations 
in population size. 

The focus is on domestic city pairs in line with industrial organization 
literature on the US airline industry. 


2.2.2 Atrports/Cities 


The Federal Aviation Administration (FAA) defines a large hub as ‘a 
commercial service airport that has at least 1% of the passenger boardings’. 
In this work I adhere to this legal/institutional definition to identify the 
large hub cities (those containing at least one hub airport). 

Table 2.1 provides distribution of cities’ population in our data set, 
whilst Table 2.2 gives the distribution of large hub cities’ population. The 
concept of city adopted throughout this research book refers narrowly to 
the urban area rather than the Metropolitan Statistical Area (MSA). 

One strategy for identifying tourist city pairs could be that of collecting 
data on the number of hotels in each city and establishing an arbitrary 
threshold of them, in order to classify the airline city pair markets as being 


Table 2.1 Cities by population size 


Population range # Cities 


0-100.000 16 
100.001-500.000 23 
500.001—1.000.000 10 
> 1.000.000 9 


Total 58 


10 AIRLINE ECONOMICS 


Table 2.2 Cities containing large Hub air- 
ports by population size 


Population range # Large Hub 


100.001-500.000 3 
500.001-—1.000.000 5 
> 1.000.000 8 
Total 16 


either tourist or not. In contrast, the criterion followed here is simpler and 
does not require further data. Essentially, I follow Berry (1992), where 
tourism is motivated mainly by reaching seaside resorts which are located 
in California and Florida. As a result, in the empirical analysis throughout 
this chapter and those that follow, I introduce a dummy equal to 1 for all 
markets with at least one endpoint city located either in California or 
Florida, in addition to adding two more locations, Aspen and Colorado 
Springs, which are snow and ski resorts located in the State of Colorado. 


2.2.3 Airlines 


The data set contains 58 airlines (by coincidence, these are as many as the 
cities). One distinction used in the analysis which is applied throughout 
the book is between legacy and non-leader airlines in base of number of 
routes serviced within the data set. Table 2.3 below illustrates how the 


Table 2.3 Number of city pairs serviced 
by legacy and regional airlines 


# City pairs 


Non-leaders 666 
American 136 

Delta Airlines 113 
Southwest 107 
Continental 77 

US Airways 69 
United Airlines 68 
Northwest 65 

Top seven airlines 635 
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seven legacy carriers service a number of routes amounting to 95 per cent 
of the number of those routes operated by the other 51 airlines in the data 
set. In addition, each top airline carrier services on average 91 city pairs, 
while each non-leader airline on average offers only 13 city pairs. 
Southwest is the only low-cost carrier that is classified as one of the top 
seven airlines.” 

The legacy carriers, plus the low-cost giant and non-leader airlines, 
offer air transport service between the endpoints of city pairs; such a 
competitive environment is characterized by strategic substitutability. 
However, this type of service can involve strategic complementarity 
when some non-leaders are regionals that operate air transport services 
in remote or low-demand city pairs on behalf of, or in partnership with, 
legacy and top airline carriers. This is, indeed, the case in our data set; 
there are 16 regional airlines which have business links with major 
airlines. 

In order to account for this specific role of regional airlines, when 
computing the variable number of non-leader airlines in the empirical 
analysis of this research monograph, I have excluded those regionals 
with links with the legacy airline carriers. Consequently, all the results 
reported throughout this book are robust to the strategic complementar- 
ity effect. 


2.2.4 City Pairs 


The 58 cities contained in my data set produce a sample of 661 city pair 
markets with at least one airline possessing positive market shares. The 
data set involves nonstop airline markets. This can create some limitations 
when dealing with the US airline industry, as most airlines on this market 
operate hub and spoke networks. Consequently, entry and frequency 
decisions on spoke-hub markets are determined by the expected demand 
on spoke—hub-spoke markets. This limitation is mitigated by introducing 
dummies for large hubs; in fact, in this and subsequent Chaps. 3 and 4 the 
empirical analysis of market structure and entry decisions is controlled for 
hub airports. In addition, Berry and Panle Jia (2010), in developing a 
structural model of demand and supply of the airline industry, explain 
factors that have determined industry’s profits reduction in the early 
2000s. In particular, the authors find that in 2006, compared with 
1999, passengers show a much stronger preference for nonstop flights; 
in addition, changes in marginal costs favoured nonstop flights in nonstop 
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city pair markets. Specifically, the use of regional jets with different plane 
sizes and those that involve lower labour costs allow airlines to serve 
nonstop city pairs. In the light of all of this, there appears to be very little 
harm in focussing attention on nonstop city pair markets. 

Consistent with previous literature about the industrial organization 
in the airline industry, I define the relevant market at the city pair level, 
and precisely the city pair markets are non-directional (e.g. Los Angeles 
—Miami is integrated with Miami—Los Angeles) since market shares are 
determined not directionally. We can mention several examples of con- 
tributions where economic investigation focuses on single city pairs, with 
each of them being treated as a separate market. In support of this, 
competition authorities normally pursue investigations considering the 
relevant market at route level. In addition, Brueckner et al. (2010) 
develop a market definition methodology for the airline industry, con- 
cluding that the most appropriate market definition is at the city pair 
level. 

Concentration is measured by the Hirschman—Herfindahl index. For 
robustness purposes, concentration ratios, Cl, C2 and C4, are tried in 
formal analysis of subsequent chapters. 

The sample consists of 58 US cities leading to a potential sample of 
1653 = (>) origin-destination markets, of which, 661 have at least one 
firm with a positive output. Consistently with the previous literature, we 
define the relevant market at the city pair level. 

The Bureau of Transportation Statistics compute firm’s market shares 
using ‘passenger miles’, that is, the number of passengers multiplied by 
the distance travelled. Therefore, each firm’s market share is given by the 
number of passengers who have travelled on its flights on a given route 
multiplied by the distance between the origin and the destination of that 
route. In addition, firms with market shares equal to or lower than 0.01 
are excluded in the computation of the concentration measure. Such 
exclusion is motivated by the fact that these values identify firms posing 
irrelevant competitive pressure to rivals and may even constitute coding 
errors. 

Market size is measured following Berry (1992), that is, it is defined 
as the product of population of the two endpoint cities for each city pair. 
Alternative measures have been tried, including the sum of populations 
of the two endpoints, and the population of the less populated city of 
the city pair. However, the choice of the product is felt to be better 
because of the fact that transportation demand is related to the 


2 AIRLINE CITY PAIR MARKETS AS NATURAL OLIGOPOLIES 13 


probability of each person dwelling in city 2 and willing to visit city 1 
depends upon the number of people that such an individual knows in 
city 1. Summing over such probabilities for all individuals leads to the 
product of populations.’ 


2.2.5 Variables 


Relevant variables for the following econometric analysis are: 


ອ Market size. As previously defined, market size is given by the pro- 
duct of population of the two endpoint cities for each city pair and is 
expressed in thousands of billions. 

ອ Distance. This measures the length in kilometres of the route and is 
expressed in thousands. 

ອ Tourist dummy. A dummy equal to 1 for all markets with at least one 
endpoint city located either in California or Florida, plus other two 
locations, Aspen and Colorado Springs. 

ອ Two hubs. This 15 a dummy for routes having large hubs at both 
endpoints. 

ເ One hub. A dummy for city pair markets containing one endpoint as 
large hub is introduced in the empirical models. 

ອ Airport presence. This variable represents the number of destinations 
flown out of origin/destination points constituting a city pair by 
each airline. 

© One dummy for each of the top seven airlines. These are American, 
Delta Airlines, Southwest, Continental, US Airways, United Airlines 
and Northwest. These leading airlines are identified as those who 
service the greater number of city pairs across the US airline domestic 
industry. 

© One dummy for non-leader airlines. This is equal to one if one or 
more non-leaders are in a city pair. 

ອ Nrt_l-nrt_8. These eight variables measure the number of destina- 
tions flown out of the endpoints for American, Delta Airlines, 
Southwest, Continental, US Airways, United Airlines, Northwest 
and non-leaders respectively. 


Recall that, according to the FAA, large hub airports are defined as those 
carrying at least one percent of the total annual passenger boardings. 
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2.3 EMPIRICAL ANALYSIS 


Using the full population of firms, I provide evidence that the airline 
industry is a natural oligopoly: one to three firms have a dominant position 
in each market regardless of size. 


2.3.1 Natural Oligopoly 


The objective is to provide evidence that structure of this industry is best 
explained by the natural oligopoly theory developed by Shaked and Sutton 
(1983). Shaked and Sutton’s early paper develops a necessary and suff- 
cient condition for the finiteness property. The finiteness property states 
that there exists, for an interval of qualities [u,u], a Nash equilibrium 
constituted by an upper bound to the number of single product firms 
with positive market shares charging price above marginal cost. Price 
competition drives down prices such that even the poorest consumer will 
not buy low-quality products. The condition necessary and sufficient for 
the existence of the finiteness property relies on the fact that there need to 
be no consumer indifferent between alternative products; consequently, 
all consumers agree in ranking the qualities in exactly the same order. 

The finiteness property is more likely to be present in those vertically 
product differentiated industries where quality is enhanced through fixed 
costs; by contrast, variable costs remain constant or increase very modestly 
or even decrease as quality rises. 

Table 2.4 provides information on the number of market 
structures, in terms of the firm numbers the dataset contains. We 
note that the majority, 93 per cent, of markets have a maximum of 
four firms. 

Table 2.5 provides some further descriptive facts on structure. We can 
note various facts (1) that a large majority (84 per cent, with a share of at 
least 90 percent for the two largest) of airline markets are dominated by at 
most two firms; (2) for markets with at least two firms the first largest firm 
is, on average, almost three times bigger than the second largest; (3) the 
Herfindahl—Hirschman index is, on average, extremely high; and (4) 
market share asymmetry for markets with at least two firms, measured by 
coefficient of variation (CV), is not high on average. 

Given the market structures of my sample, firm numbers and market 
share asymmetry can be shown by a simple geometric device, the oligopoly 
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Table 2.4 Number of airlines across city pairs 


Relevant N #Markets Percent Cum. 
l 340 51.44 51.44 
2 159 24.05 75.49 
3 82 12.41 87.9 
4 37 5.6 93.49 
5 20 3.03 96.52 
6 15 2.27 98.79 
7 3 0.45 99.24 
8 3 0.45 99.7 
9 2 0.3 100 
Total 661 100 


Table 2.5 Market shares and concentration 


Market shares (sl = first largest, # Markets Mean Std. Dev. Min Max 
s2 = second largest) 


sl 661 0.673 0.213 0.207 1 
52 661 0.238 0.153 0 0.499 
sl + 52 661 0.956 0.097 0.385 1 
sl + s220.9 557 0.993 0.017 0.901 l 
sl + s2 20.7 635 0.971 0.065 0.701 l 
HHI 661 0.792 0.249 0.147 l 
CV 321 0.672 0.370 0.001 1.928 
N 661 1.974 1.387 1 9 


triangle ( Davies et al. (2011). It provides a clear representation of the 
structural features of markets in terms of concentration and size asymme- 
tries. Fig. 2.1 depicts the oligopoly triangle with S2 (the second-largest 
airline) on the horizontal axis and 5] (the largest airline) on the vertical 
axis. The concentration in the triangle is given by the sum of top two firms 
in each market (S1 + 52). Moving towards North-West we find high 
concentration and extremely pronounced asymmetries up to the North- 
West vertex of the triangle which identifies monopoly; whilst, moving 
from the North-West vertex toward South-East along the edge we have 
markets less asymmetric up to the South-East vertex which represents 
symmetric duopoly. In addition, starting from monopoly and moving 
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8 5] ———— Forty-five degree line 
Duopolies ©———— Quadropolies 


Fig. 2.1 Oligopoly triangle 


down toward South we find markets with lower concentration and 
greater symmetry up to the South vertex representing a perfectly sym- 
metric triopoly. The vast majority of airline markets in our sample are 
fitted into the small triangle delimited by the above-described vertices. In 
addition, most of those markets inside the small triangle show very high 
concentration and strong market share asymmetry. Relatively few mar- 
kets lie outside our small triangle, showing smaller concentration and 
smaller size asymmetry moving down towards the South nearer to the 
45-degree line. These city pair markets appear to have a fairly sizeable 
fringe. In addition, all markets with three or fewer airlines must be inside 
the small triangle, but the reverse is not necessarily true. In other words, 
some markets with more than three firms may lie inside the small 
triangle.® 

Figs. 2.2-2.4? depict the triangle for different market structures. First, 
we note that among the 159 duopolies we find, at one extreme, those 
with one dominant firm accounting for the majority of shares; by con- 
trast, at the other extreme, we observe those duopolies that are, more or 
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Fig. 2.2 Duopoly triangle 


less, symmetric; in between, our sample includes genuine, but still rather 
asymmetric, duopolies. The triopoly triangle, along as a limited number 
of symmetric triopolies, shows many markets with considerable market 
share asymmetries. Furthermore, there are triopolies dominated by one 
very big firm. Finally, Fig. 2.4 proposes the triangle for the 80 oligopolies 
with more than three firms. All markets inside the triangle are dominated 
by at most two firms; thus, they have a small third (and following) firms. 
In contrast, below the triangle we envisage around 30 markets with more 
than two leading airlines; these are mainly triopolies and a few 
quadropolies. 

In Fig. 2.5 I provide the scatter plot of concentration (market structure) 
and market size. It suggests no clear relationship or pattern between the 
two variables, so market size appears to affect market structure only rather 
weakly. In other words, high concentration can be present in both small 
and large markets; similarly, low concentration may appear even in some 
small markets. 

I can derive the following stylized facts: 


18 AIRLINE ECONOMICS 





0 k 4 6 8 1 





° 5] 
Duopolies 


Forty-five degree line 
Quadropolies 








Fig. 2.3 Triopoly triangle 


FACT 1: ‘Table 2.4 suggests that just above half of observations consist 
of monopoly city pairs whose size ranges from small to very 
large. 

FACT 2: from the oligopoly triangles we infer considerable market 
share asymmetries. 

FACT 3: ‘Table 2.5 also suggests that duopolies account for nearly one- 
quarter, and triopolies represent a further 12 per cent of the 
sample (82 markets). 

FACT 4: ‘Table 2.4 finally says that markets with more than four firms 
represent a rather negligible portion of our sample, approxi- 
mately 6 per cent. 

FACT 5: ofthe 159 duopolies, 88 have the largest firm’® with over three- 
quarters of market shares, that is, sl > 0.75; then 33 are char- 
acterized by 0.6 < 5] < 0.75; whereas for the remaining 38 duo- 
polies we have sl < 0.6, constituting fairly symmetric duopolies. 

FACT 6: 80 per cent of the triopolies (66 markets) have a very small 
third firm with a market share up to 20 per cent; for the 
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Fig. 2.4 Oligopoly triangle for more than three firms 


remaining triopolies, 16 city pairs, the third airline has 
market shares sandwiched between 32 per cent and 20 per cent. 

FACT 7: from Table 2.6 below, we infer that among the 80 markets 
with four or more firms only two (those highlighted in bold) 
have the first two largest firms possessing a combined share 
lower than 50 per cent. 


These facts lead to one analytical result: inspecting Table 2.6, given 
Figs. 2.1-2.5 above, using Facts 5-7, I deduce that the number of domi- 
nant airlines, those taking up the majority of market shares, is between 
1 and 3 irrespective of market size. This indeed suggests evidence that the 
airline city pair markets are natural oligopolies. 

Now I show evidence about what economic driving force leads to a 
natural oligopoly. For this purpose, I estimate a static entry game invol- 
ving simultaneous entry decisions where, as explanatory variables, 
I include the number of destinations flown out of the endpoints constitut- 
ing a city pair for each of the top seven airlines and for the variable non- 
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In of market size 


Fig. 2.5 Concentration and market size 


Table 2.6 C2 across oligopoly markets 


Oligopolies C2 range 

Quadropolies 0.67-0.98 
5 Firm markets 0.53-0.94 
6 Firm markets 0.52-0.87 
7 Firm markets 0.46-0.67 
8 Firm markets 0.53-0.82 
9 Firm markets 0.39-0.78 


leaders. I interpret rivals’ airport presence as a proxy for rivals’ profits. As 
there are no firm dummies among the covariates, there is no concern of 
simultaneity of entry decisions and multiplicity of equilibria, and, there- 
fore, there is no reason for implementing a sequential entry game. The 
equation being estimated is: 


Nim = Amy; ສຕ Wim0i F llim (2.1) 
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Where the latent dependent variable is the profit of firm 2; X is the vector 
of market characteristics; Wis a vector of firm characteristics which include 
the number of destinations flown out of the endpoints by the firm z and 
the number of destinations flown out of endpoints by 7’s rival (the eight 
variables nrt_l-nrt_8); y; is a vector of market-specific parameters to be 
estimated; ô is a vector of firm-specific parameters to be estimated; and ມ, 
is a 1.1.d standard normal error term, ®~(0,1). 

For the model, I adopt a probit approach rather than using the total 
number of firms (e.g. ordered probit) because I am very much interested 
in the individual firms’ entry decisions and on how firm identities affect 
entry. 

The estimation of Eq. (2.1) produces results’ reported in Table 2.7. 
I report only the marginal effects, because those are enough to understand 
competition. Market size appears positive and significant only for 
American Airlines, whilst the evidence suggests not significant marginal 
effects for all the other airlines. I have evidence of negative and significant 
marginal effect for the variable Distance regarding Southwest, Continental, 
and non-leaders; in contrast, we have evidence of positive and significant 
marginal effect for Delta Airlines and United Airlines. US Airways and 
Northwest bring evidence of not significant marginal effects. There is 
evidence of significant and positive Tourists marginal effects for Delta 
Airlines, whereas a negative marginal effect for Northwest. The evidence 
points to not significant marginal effects for the other airlines. The variable 
Two-hub brings evidence of being significant and negative for Southwest 
and Continental and not significant for the remaining airlines. For the 
variable One-hub, I obtain evidence of significant and negative marginal 
effects for American, Delta Airlines, Southwest, Continental and 
Northwest, whereas there is evidence of not significance for the other 
airlines. 

Furthermore, I observe that own airport presence increases the profits 
of the city pair market; indeed, the evidence is that the estimated marginal 
effect is positive and significant for all airlines. This empirical evidence 
confirms previous literature that airport presence constitutes an important 
factor of airline city pair’s profitability. Looking at the estimated marginal 
effects of rivals’ airport presence, for American’s entry function it reveals 
evidence of negative impact on profits for Southwest, Continental, United 
Airlines, Northwest and non-leaders. In the case of Delta’s entry function, 
the evidence suggests negative and significant marginal effects only for 
non-leader airlines. Regarding Southwest, I obtain significant and negative 
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marginal effects for Continental, United and non-leaders. For 
Continental’s entry function, the evidence points to significant and posi- 
tive marginal effects fir American and US Airways; in these cases, the 
evidence suggests that the airport presence of American and US Airways 
increase the likelihood of entry, and hence the profits, of Continental. For 
US Airways’ entry, estimates suggest the evidence of significant at the 
10 per cent level and a positive marginal effect for Southwest, while there 
is a significant and negative effect for non-leaders. For United and 
Northwest’s entry none of the estimated marginal effects are statistically 
significant (except own airport presence). Regarding non-leaders, all mar- 
ginal effects about rival’s airport presence bring evidence of being nega- 
tive in sign and statistically significant. Therefore, the evidence suggests 
that in several cases rival’s airport presence lowers firm’s profits, and 
hence entry and concentration. As a consequence, a fairly clear pattern 
emerges from the results, showing in several cases a negative relationship 
between rivals’ airport presence and profits. This empirical evidence 
appears to point to airport presence as a key factor in determining market 
concentration, thereby suggesting it as an important economic driving 
force of the industry as natural oligopoly. 


2.3.2 Monopoly City Pair Markets 


As found in Table 2.4 above, about 51 per cent of airline city pair markets 
are monopolies. Given substantial merger waves that the airline industry 
has experienced, the overly concentrated market structure of airline mar- 
kets may be interpreted in the light of a theoretical framework developed 
by Vasconcelos (2006), who explains endogenous mergers in industries 
characterized by product quality. 

More specifically, Vasconcelos offers tighter predictions of the relation- 
ships between market size and market structure complementing Sutton’s 
(1991) work.'* The main research question addressed is that of whether 
arbitrarily concentrated market structures can be sustained in large exo- 
genous and endogenous sunk costs industries, hence if an upper bound to 
industry concentration exists. In particular, industry monopolization may 
be attainable for means of mergers. Building on Sutton’s theoretical 
framework, Vasconcelos adds a stage in which firms may form coalitions 
and the equilibrium used is that of the Nash stability concept. Regarding 
exogenous sunk costs industries, Vasconcelos shows that the incentive to 
form a monopoly coalition at the second stage of the game, given the 
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number of firms entered in stage 1, depends upon product substitutability. 
When products are imperfect substitutes a merger to monopoly cannot be 
an equilibrium outcome as market size increases. Suppose that N firms 
enter in stage 1, and at the second stage of the game if the firms entered 
agree to merge in one coalition each of them will get = 4. As market size 
increases, we will get more entry, hence higher N, which implies a lower 
profit for each coalition member; additionally, a firm, with imperfect 
substitute products, has the incentive to free ride on the N-J firms, 
obtaining a duopoly profit which will be higher than; obtainable in the 
case of joining the monopoly coalition. Therefore, the upper bound to 
concentration declines as market size increases and monopoly cannot 
occur. 

For endogenous sunk costs industries Vasconcelos argues that the 
marginal cost of investing in quality is unaffected by the number of 
coalitions, while the marginal revenue does depend upon the number 
of coalitions. The author’s analysis reveals that there are two effects at 
work on the marginal revenue of quality. One effect is the ‘appropria- 
bility effect’, which Vasconcelos shows to be positive and decreasing in 
the number of coalitions; the revenue from one additional unit of 
investment in quality increases the fewer the number of coalitions 
there are. A second effect is the ‘competition effect’. This is represented 
by the incentives to increase quality, hence to innovate, fostered by 
competition which is increasing in the number of coalitions. At equili- 
brium, the appropriability effect dominates the competition effects, so 
profit from an additional unit of investment in quality declines as the 
number of coalitions increases; as a result, there will be a decline in the 
equilibrium level of quality. 

The analysis at the second stage of the game, the coalition formation stage, 
is restricted to parameters for the elasticity of investment, f, and product 
substitutability, 0, for which only either a monopoly coalition or a duopoly 
coalition is viable at equilibrium. It is shown that ‘when products are suff- 
ciently substitutable a duopoly coalition structure cannot be a SPE’ 
(Vasconcelos 2006, p. 242) if the two coalitions are similar in terms of the 
number of firms. The larger the number of firms composing the smaller 
coalition, the higher is the firms’ incentive to deviate from the duopoly 
coalition structure; as a result, it will be more likely to have one coalition 
therefore, monopolizing the industry. The incentive to deviate from the 
duopoly coalition structure derives from the fact that the larger the number 
of firms forming the smaller coalition, the smaller the individual firm’s share of 


26 AIRLINE ECONOMICS 


profits. The firms will earn higher profits by forming a monopoly coalition. As 
a result, in endogenous sunk costs industries the upper bound to concentra- 
tion exists and is unaffected by market size. In addition, monopoly can be an 
equilibrium outcome. 

At this point, I need to discuss the applicability of this model to the 
airline industry. Airlines compete not just on prices but also along 
various quality dimensions, such as on-time flights, mishandled bags 
(e.g. Mazzeo 2003; Silke Januszewski Forbes (2008a, b)). Bilotkach 
(2011) observes as frequency is another important aspect of air transport 
service quality which is intimately linked to output and higher frequency 
lowers the total price of travel by reducing the schedule delay. To 
provide higher frequency clearly implies supplying more seats and 
hence more output, but also it increases consumer’s utility. One view 
of this chapter is that there is another attribute of product quality, 
destinations flown out of cities of a city pair market, airport presence. 
Airport presence may require sunk outlays in plane fleet size as well as 
airport slot fees. As a result, the airline industry can be considered as an 
endogenous sunk costs industry and warrants the applicability of apply- 
ing the endogenous merger model, that is, Vasconcelos’ model, to this 
market. 


2.4 DISCUSSION 


The result of this chapter, that the airline industry is a natural oligopoly, 
contributes to paint a picture about the underlying competitive process at 
work in the airline industry. This result also helps to identify those com- 
petition models that are and those which are not appropriate as candidate 
explanations of market structure and firms’ conduct about the airline 
industry. 

Models of competition with homogenous products are excluded in 
explaining the industrial organization of the airline industry, since frag- 
mentation must occur. A fragmentation result is predicted also for hor- 
izontally differentiated industries with single-product firms and 
simultaneous entry (Shaked and Sutton 1990), thereby contrasting with 
our finding. Models with either competition on a line, Hotelling (1929), 
D’Aspremont et al. (1979), or on a circle, Salop (1979) are not appro- 
priate for two reasons: (1) the airline industry is multi-product and, more 
importantly, (2) because a larger market size leaves room for a greater 
number of firms to enter in the market, and therefore concentration would 
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be low, which here clearly it is not, at least for the dominant airline 
carriers. 

The finding of a more or less constant number of dominant firms 
regardless of market size is inconsistent even with competition models of 
vertical differentiated products where quality investments are sustained by 
an escalation of variable costs, which gives rise to an increase of marginal 
costs. That context is identified, for example, by the restaurant industry. 
Indeed, Berry and Waldfogel (2010) finds that this industry fragments as 
market size increases and restaurant firms provide distinct products in 
terms of quality. Clearly, serving better (and so higher-quality) food 
implies investments in variable costs. 

The empirical analysis provided in this chapter is suggestive of evidence 
that the structure and behaviour of our industry is best explained by the 
early vertical product differentiation literature (Gabszewicz and Thisse 
1979, 1980; Shaked and Sutton 1982, 1983). This strand of vertical 
differentiation literature is characterized by the idea that quality is 
improved through fixed sunk outlays, and variable costs either remain 
constant or increase modestly (‘the increase of unit variable cost 15 strictly 
less than the marginal valuation of the richest consumer’, Shaked and 
Sutton 1987, p. 136). High concentration is also proved in a theoretical 
framework combining vertical and horizontal product differentiation 
(Shaked and Sutton 1987), which is consistent with my results of con- 
centrated equilibria. In this present context, airline carriers appear to use 
airport presence as a competitive weapon with which product quality 
increases. 

In addition, the finding of the maximal level of concentration constant 
at any market size, as given by fact 1 above, is supported by a class of 
models encompassing horizontal product differentiation: (1) theoretical 
models of multi-product firms entering sequentially, therefore filling all 
profitable niches by product proliferation (Schmalensee 1978); (2) of 
monopolist’s location choice (Bonanno 1987); (3) explanations of local 
monopolies (Prescott and Visscher 1977; Eaton and Lipsey 1979; 
Reynolds 1987). 

One source of vertical product differentiation in the airline industry is 
airport presence, that is, the number of destinations serviced out of end- 
points of a city pair market. This may be interpreted as requiring invest- 
ments in extra capacity with the goal to deter entry. In fact, airlines 
increasing airport presence are potentially prepared to supply bigger out- 
put (more routes may imply more flights hence more passenger miles 
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travelled). Therefore, the results of high concentration are also consistent 
with the class of models involving capacity investment decisions to deter 
entry (Spence 1977, 1979; Dixit 1979, 1980; Bulow et al. 1985). 

The finding that rival’s airport presence decreases firm’s entry further 
suggests evidence the result of natural oligopoly is driven by airport 
presence. The finding of natural oligopoly is obtained also by Ellickson 
(2012) for the US supermarket industry. 

Over the last decade, therefore, after the year covered by the data, the US 
airline industry has gone through a considerable consolidation of capacity 
with several mergers and acquisitions among the top seven airline carriers in 
2006; namely, American Airlines, Delta Air Lines, Southwest Airlines, 
Continental, US Airways, United Airlines and Northwest Airlines. In 2008 
an important merger occurred between Delta Airlines and Northwest 
Airlines, while in 2010, two years later, there was a merger between two 
more of the top legacy airline carriers: United Airlines and Continental. In 
2011 the low-cost giant Southwest Airlines merged with the smaller low-cost 
airline carrier AirTran Airways. Moreover, in 2013 a further significant merger 
occurred between American Airlines with US Airways. At least some of these 
mergers were caused by heavy losses and periodic economic crises experienced 
by the whole US airline industry. For instance, the last merger in chronolo- 
gical order occurred as American finalized to exit Chap. 11 bankruptcy. 
According to Trefis (2016) the passenger air transportation sector suffered 
combined losses of $52 billion between 1977 and 2009. Moreover, a report 
by Finnamore (2014) suggests that specifically from first quarter of 2004 to 
second quarter of 2013 annual nominal airline fares have increased by 2 per 
cent, roughly in line with labour’s cost (wages raised by 2.3 per cent) but 
significantly behind the increase of fuel prices (14.1 per cent). Additionally, 
the economic crisis 2008-2009 has determined a decrease of air transport 
demand, making a further contribution to erode airlines’ profits. 

Clearly and inevitably, this wave of mergers further increased market 
concentration by both reducing the number of leading airlines and 
raising airlines’ market share asymmetry. In fact, the number of top 
airlines fell from seven in 2006 to the current four: American Airlines, 
Delta Airlines, Southwest Airlines and United Continental, which cur- 
rently account to nearly 85 per cent of total market share (Trefis 
2016). As a consequence, in 2016 the US airline industry still continue 
to appear a natural oligopoly, possibly with an even lower number of 
leading airlines operating in city pair markets. The results and analysis 
in this chapter appear then to be reinforced by the recent mega-mergers. 
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Moreover, it is worthwhile recalling that the natural oligopoly result under- 
lies that competition among airlines takes place not just on price but also 
on quality dimensions. 


2.5 CONCLUSION 


In this chapter we present empirical evidence of the market size—market 
structure relationship. The conclusion is as follows. Using the full set of 
airline carriers, I find that, irrespective of market size, the number of 
dominant firms ranges between one and three, suggesting that the struc- 
ture of airline city pair markets mirrors a natural oligopoly. Moreover, the 
empirical evidence suggests that the competitive weapon through which 
the industry becomes a natural oligopoly is airport presence. Overall, these 
results suggest that models of airline competition entailing homogeneous 
products and assumptions of horizontal product differentiation are not the 
best nor the most complete representation of this industry. 


NOTES 


1. See, for example, Aguirregabiria and Chun-Yu Ho (2010), Borenstein 
(1989, 2005), Evans and Kessides (1993), Charles and Seabright (2001), 
Bamberger et al. (2004), Neven et al. (2006), Lederman (2007, 2008). 

2. Berry (1992), Berry and Waldfogel (1999), Bresnahan and Reiss (1991), 
Ciliberto and Tamer (2009), Cohen and Mazzeo (2007), Mazzeo (2002), 
Seim (2006), Schaumans and Verboven (2008) Toivanen and Waterson 
(2005). 

3. Lederman (2007, 2008) contributions represent rare examples of analysing 
product differentiation in the airline industry. 

4. However, Lederman (2007, 2008) in her empirical analyses of frequent flyer 
programs (FFPs) considers a framework of vertical product differentiation 
where value of redeemed awards to travellers may be substantially different 
among carriers. 

5. The top seven airline carriers include the six legacy carriers, American 
Airlines, Continental Airlines, Delta Airlines, Northwest Airlines, United 
Airlines, and US Airways, plus the low cost Southwest. 

6. For example, Aguirregabiria and Chun-Yu (2010), Berry (1992), 
Borenstein (1989), Brander and Zhang (1990), Evans, Froeb and Werden 
(1993) Evans and Kessides (1993) (where actually two different market 
definitions are used, at route and airport level), Marin (1995), Mazzeo 
(2003), Charles and Seabright (2001), Bamberger et al. (2004), Neven, 
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10. 
11. 
12. 


Lars-Hendrik Roller, and Zhentang Zhang (2006), Lederman (2007, 
2008). 


. Berry (1992, p. 907 footnote 10). 
. Davies et al. (2011) develop and characterize fully the oligopoly triangle and 


its properties. 


. In Figs. 2.1-2.4 the diamond in the legend actually correspond to a point 


(S1, 52). 

I denote with s; the market shares of firm i-th. 

I focus on marginal effects which, are indeed reported in Table 2.7. 

The starting point of Sutton’s (1991) bound approach is to define two broad 
classes of industries: exogenous sunk costs and endogenous sunk costs 
industries; then the author develops a theoretical framework for each of the 
two types of industries in which to analyze the relationship between market 
size and concentration. Since the theory aims at cross-industry empirical 
analysis, Sutton controls for a measure of set up costs, amount of capital 
(fixed costs) required to enter and operate efficiently, at minimum average 
cost, in a given industry. These set-up costs may greatly differ across indus- 
tries, and may be correlated with market size; as a result, to prevent bias in 
the role of market size for each industry, size is divided by the set-up costs. 
Exogenous sunk costs industries are those with homogeneous products or 
with horizontal product differentiation, therefore main competitive weapon is 
price. In contrast, endogenous sunk costs industries supply goods which are 
vertically differentiated; consequently, quality plays a crucial role. The key 
feature is that real (perceived) product quality is enhanced for means of fixed 
sunk costs investments, for example in R&D and advertising. These invest- 
ments can increase consumers’ willingness to pay. Precisely, Sutton’s (1991) 
empirical analysis of 20 industries in the food and drink sector in six major 
economies is based on the distinction between advertising intensive and non- 
advertising intensive industries. 

Sutton’s main novelty is not to derive a unique prediction, but rather, to 
obtain a range of predictions which hold across a wide class of oligopoly models, 
abstracting from various factors (e.g. toughness of price competition, degree of 
horizontal product differentiation) which are difficult to proxy or measure 
empirically. Fundamentally, Sutton derives a lower bound, that is the minimal 
level of concentration admissible, below which nothing can happen in long-run 
equilibrium; whereas, on and above the lower bound any market structure is 
consistent with the theory. Sutton looks for only robust results applicable to a 
large domain of industries. Motivation for this approach is given by the fact that 
game theoretic oligopoly models provide conclusions which depend on model’s 
specifications. For instance, the researcher can choose among various equally 
reasonable assumptions regarding nature of competition (e.g. Cournot or 
Bertrand); whether firms are single-product or multiproduct; whether entry 
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occurs either simultaneously or sequentially. In addition, these specifications, 
equally reasonable ມ priori are hard to measure empirically; as a result, often 
these game theoretic models do not produce empirically testable results. 

Different predictions about market structure are associated with each of 
these two groups of industries. The key findings of the exogenous sunk costs 
model (Sutton 1991, p. 308) are: (1) a negative relationship market size- 
concentration; (2) concentration converges to zero as market size becomes 
extremely large tending toward œ; (3) tougher price competition causes a 
more concentrated structure at any given market size, all else equal. In other 
words, for any pair of industries /markets with comparable size but different 
degree of price competition, the theory predicts that the market with tighter 
price competition will show higher concentration. As size of the economy 
grows significantly, firms’ entry occurs until the last firm covers fixed sunk 
costs without incurring in losses (free-entry equilibrium rule). More intense 
price competition causes profits per firm to fall. Consequently, the number 
of firms able to survive in the market decreases. Conversely, a situation of 
collusive behaviour may determine excessive entry of firms leading, thus, to 
low concentration. 

For industries where products are vertically differentiated and thus, qual- 
ity becomes important, Sutton develops the endogenous sunk costs model. 
Here, two relevant results are reached (Sutton 1991, p. 308): (1) the 
traditional negative relation market size-concentration is not monotonic; 
(2) non-fragmentation as size grows. The basic intuition is that extra com- 
petition emerging from a larger market size is channelled mainly into an 
escalation process of expenditure in endogenous sunk costs such as advertis- 
ing; in addition, this property holds also in a context where both vertical and 
horizontal product differentiation are present (Shaked and Sutton 1987). 
Advertising and R&D alter real and/or perceived product quality, so con- 
sumers’ willingness to pay increases. As product quality is improved, con- 
sumers will tend to shift from the outside good to the quality one; 
consequently, quality enhancements enlarge demand (market size). An 
implication is that expansion of market size does not attract further entry, 
but instead induces incumbent firms to increase expenditure in endogenous 
sunk costs leading to an escalation process which determines endogenously 
economies of scale. At very high levels of investments in such competitive 
weapons, entry may be even blockaded. 
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CHAPTER 3 


Market Size, Firm Numbers and Market 
Share Asymmetry 


Abstract This chapter deduces the nature of competition from an empiri- 
cal analysis of firm numbers and market share asymmetry. Using a data set 
consisting of a cross-section sample of city pair markets, we extend the 
literature on market structure. In contrast to previous literature on empiri- 
cal models of market structure and entry, here we study the determinants 
of size inequalities, which can reveal much about the competitive process 
that might be concealed when considering only the number of firms and a 
firm’s entry decision. 


Keywords Market size - Firm numbers - Market share asymmetry 


3.1 INTRODUCTION 


In this chapter I continue the theme of studying industrial market struc- 
ture which has always been one of the major topics of interest among 
industrial organization economists since the work of Bain (1956). As 
stressed in the opening chapter of this research monograph, through 
studying a specific industry’s market structure we can draw inferences 
about its underlying competitive process. This is not just of academic 
interest; it also bears substantial relevance for the conduct of antitrust 
policy. 

The objective of this chapter is as follows. I study the determinants of 
firm numbers and market share asymmetry in the US airline industry for a 
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cross-section sample of 661 city pair markets. The reason for making a 
separate analysis of the number of firms and the level of market shares 
asymmetries is that both of these phenomena may uncover information on 
the underlying competitive process which would have remained hidden 
when considering only firm numbers. 

In Chap. 2, I provided empirical evidence that airline city pair markets 
are natural oligopolies, highlighting that airline carriers compete on pro- 
duct quality. The evidence also suggested considerable market shares 
asymmetries. In this chapter, I dig deeper by analysing with formal econo- 
metric analysis the determinants of firms’ size asymmetry and market 
concentration. From an economic point of view, the analysis performed 
below enriches the empirical evidence of the previous chapter, for means 
of describing how different market characteristics affect firm numbers and 
market share asymmetry. 

I attempt to explain the number of firms in each city pair through 
the use of ordered probit models, using a vector of covariates repre- 
senting market characteristics. I find evidence of a positive relationship 
between market size and firm numbers, as well as of a larger number of 
airline carriers in large hub city pairs; in contrast, city pair markets 
with a longer distance between endpoints show evidence of fewer 
firms. 

I then proceed to analyse market shares asymmetries of individual 
firms across my sample of markets. I find evidence that market size 1s 
irrelevant; whilst, in large hub routes airlines have greater firm size 
inequality. In city pairs with longer distance there is strong evidence of 
less pronounced firms’ market share asymmetry. In addition, city pairs 
with identities of leaders show evidence of more pronounced asymmetry 
in market shares. 

The remaining of the chapter is organised as follows. Sect. 3.2 reviews 
the related literature. Sect. 3.3 introduces definitions of variables used in 
the econometric analysis. Sect. 3.4 provides a formal empirical analysis of 
firm numbers and market share asymmetry. Sect. 3.5 discusses main 
results. Finally, Sect. 3.6 concludes. 


3.2 RELATED LITERATURE 


A parallel strand of literature to which this chapter is related con- 
siders empirical models of market structure based on specific oligo- 
poly theories tailored to the particular industry being studied. Recent 
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researchers have considered a wide range of sectors, including the 
following: the video rental industry (Seim 2006), health care profes- 
sions in Belgium (Schaumans and Verboven 2008), supermarkets 
(Cleeren et al. 2010) and the UK burger industry (Toivanen and 
Waterson 2005).’ However, this empirical literature about entry and 
market structure explains the number of firms or firms’ individual 
entry decisions, neglecting to account for firm size inequalities. Here 
I attempt to fill this gap in uncovering information on the competi- 
tive process which may be concealed when the investigation is con- 
fined to firm numbers. In this aspect, our study is related, to a certain 
extent, to the time-series literature on size distribution? which is 
centred, at least in part, on Gibrat’s Law? (Gibrat 1931) which 
suggests that the rate of firm growth follows a random walk; in 
other words, firm growth rate is independent of its initial size and 
their size distribution conforms to a skewed Yule distribution. 


3.3 DATA 


The variables used in the empirical analysis are:* 


ອ Coefficient of variation of market shares, CV. This represents the ratio 
of the standard deviation to the mean. In addition, for each city pair 
the Herfindahl and CV are linked by the following formula’: 


CV = VN . HHI — 1, 


where N stands for the number of firms operating in a given city pair. 

ອ Market size. As in the previous chapter, market size is defined as the 
product of population of the two endpoint cities for each city pair. It 
is expressed in thousands of billions. 

ອ Distance. This picks up costs and gives number of kilometres 
between the endpoints of each city pair. It is expressed in thousands 
of kms. 

ອ Tourist dummy. A dummy equal to 1 for all markets with at least one 
endpoint city located either in California or Florida, plus other two 
locations, Aspen and Colorado Springs. 

ອ Two hubs. This is a dummy for routes having large hubs at both 
endpoints. 


38 AIRLINE ECONOMICS 


ເ One hub. A dummy for city pair markets containing one endpoint as 
a large hub is introduced in the empirical models. 

ເ One dummy for each of the top seven airlines. These are American 
Airlines, Delta Airlines, Southwest, Continental, US Airways, United 
Air Lines and Northwest. These leading airlines are identified as 
those who service the largest number of routes. 

ອ Number of the top seven airlines. This identifies how many of the 
seven major airlines operate in each city pair market. 

ອ Number of non-leader airlines: The number of non-leader airlines in 
each city pair. 


3.4 ECONOMETRIC EVIDENCE 


In this section, I provide an econometric analysis of concentration in an 
attempt to explain the variation of firm numbers and market shares asym- 
metries across our sample of city pair markets. 


3.4.1 Firm Numbers 


To explain the first component of concentration, te number of firms, I set 
out a very simple two-stage game, in which, in the first stage, firms ‘enter’ 
or ‘stay out’ while in the second the entered firms play some competition 
game that determines the level of post-entry profits. The number of firms 
present in a market is assumed to be an indicator of the underlying market 
profitability. We specify a reduced-form latent profit function for the total 
number of firms in market m: 


Km = XmP + Em. (3.1) 
where X is a vector of market characteristics. f is a vector of para- 
meters to be estimated, and ຂ ~ ®(0, 1) is the stochastic component of 
profits 1.1.0. as standard normal. A main assumption I make is that all 
firms within a city pair market do not have unobserved heterogeneity; 
in other words, the stochastic component of profits in each market is 
common to all firms. In addition, in the analysis, for the moment, I do 
not include the characteristics of firms, and therefore also implying 
no observed firm heterogeneity.° 
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Table 3.1 Determinants of firm numbers 


N Coefficient 
Market Size 0.038" 
(0.013) 
Distance -0.45]" 
(0.052) 
Tourist -0.017 
(0.100) 
Two-hubs 1.131° 
(0.145) 
One-hub 0.434° 
(0.109) 


Observations: 661 
Pseudo R? = 0.086. 
Log likelihood =—823.832 


“Significance at 1 %. 


This simple theoretic structure leads to the use of ordered probit 
models where the ‘observable’ dependent variable is the number of airline 
firms observed in each city pair market. 

Results about the number of firms regressed against a vector of market 
characteristics are shown in Table 3.1. There is evidence that the market 
size coefficient is significant at 1 % level and positive, and that, therefore, 
bigger markets, on average, have more firms; distance brings evidence of 
being strongly significant and negative in sign; tourist is not significant, 
while large hub routes show strong evidence of a greater number of firms. 

Fewer firms in city pairs of greater length may be explained by the fact 
that to operate in a longer route requires higher costs (e.g., fuel). 

Regarding the three dummies, Tourist, Two hub and One hub, more 
than one effect can be observed to be at work. First, there can be a size 
effect: tourist and large hub markets may have size which could not be 
represented by just the product of populations of endpoint cities, therefore 
these dummies control for the possible bias of our market size measure. In 
addition, in these markets there may be a difference in the nature of 
competition. In particular, tourist markets may be characterized by 
tougher price competition since demand can be much more elastic, mak- 
ing price undercutting more profitable. These two effects determine coef- 
ficient’s sign in opposite directions. A positive coefficient would signal 
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evidence that the size effect prevails over that of more intense price 
competition; by contrast, a negative sign would suggest evidence that 
the competitive effect dominates the size effect. In large hub markets, 
the nature of competition may lead a priori to either more or less competi- 
tion. Previous literature tends to suggest that competition may well be 
limited in hub city pairs (Borenstein and Rose 2008 provides a good 
review of this); however, it may be the case that dominant firms running 
the hub need to compete fiercely in order to maintain and consolidate 
their leadership (e.g. Etro 2006, 2008). Consequently, the expected 
coefficient sign for large hub markets is indeterminate. 

The reduced-form econometric model for explaining firm numbers 
does not disentangle whether the positive coefficients for large hubs are 
caused solely by size effects, or whether a different type of competitive 
process is also at work; by contrast, the model for market share asymmetry, 
presented below, does. 


3.4.2 Market Share Asymmetry 


The considerable asymmetry within oligopolies found in Chap. 2 deserves 
some formal analysis. The model’s dependent variable is the coefficient of 
variation of market shares, taking into account the full set of firms in the 
dataset. 

Clearly, monopoly city pairs produce a coefficient of variation equal 
to zero. Given the large proportion of monopolies in my sample (just 
over 50 per cent), the distribution of my dependent variable appears to 
be censored; as a result, it calls for the need to apply Tobit estimation. 
However, the Tobit method is not valid under assumptions of non- 
normality; producing, in fact, not consistent estimates when distribu- 
tion of data for the dependent variable is not normal. The Shapiro- 
Wilk test for normality (Shapiro and Wilk 1965) suggests rejecting the 
null hypothesis of normal distribution; consequently, I cannot apply 
Tobit technique. 

An econometric estimator which is consistent and asymptotic normal is the 
censored least absolute deviations estimator (CLAD) (Powell 1984). 
Essentially, the method generalizes the quantile regression (least absolute 
deviations, LAD) for censored data. In addition, CLAD proves robust to 
heteroscedasticity; indeed, the standard errors are estimated by bootstrap 
techniques. 
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Table 3.2 Determinants of market share 


asymmetry 
Coefficient of Variation Coefficient 
Constant -0.176 
(0.149) 
Market Size 0.013 
(0.019) 
Distance -0.198" 
(0.054) 
Tourist -0.024 
(0.094) 
Two-hubs 0.428" 
(0.140) 
One-hub 0.329° 
(0.131) 
American 0.234" 
(0.088) 
Delta Airlines 0.377" 
(0.106) 
Southwest 0.117 
(0.093) 
Continental 0.442° 
(0.104) 
US Airways 0.552 
(0.107) 
United Airlines 0.321° 
(0.122) 
Northwest 0.412° 
(0.121) 


Initial sample: 661 
Final sample: 340 
Pseudo R? = 0.1663 


“Significance at 1 %; robust standard errors in parenthesis 


The results are reported in Table 3.2. City pair markets with longer 
distance appear to be more symmetric with significance at the 1 % level; by 
contrast, the large hub dummies give evidence of positive coefficients, and 
thus of larger market share asymmetries. Market size and the tourist 
dummy bring evidence of bearing no effect. 

The distance variable is a proxy for costs, essentially resulting from fuel 
costs, which are the same for all airlines within a market, meaning that it 
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attenuates firm size inequality; as a consequence, city pairs with a longer 
distance between them indicate an equal increase of costs for all firms, 
thereby leading to a reduction in market share asymmetry. 

City pairs with greater traffic flow, and large hub routes, identified by the 
two dummies Two-hub and One-hub, show evidence of more pronounced 
market share asymmetry. Both intuition and the theoretical literature sug- 
gest that higher firm size inequality may signal greater product-market 
competition. For leading firms running the hub, the estimates suggest 
findings consistent with theories of aggressive leadership (Etro 2006, 
2008). In addition, suppose a vertical differentiated products oligopoly 
model in the sense of Shaked and Sutton (1982). If firms compete à la 
Bertrand, the higher-quality firm will get most of the market; whereas, in the 
case of Cournot competition, the higher-quality firm will obtain bigger 
market shares, but not as much as in the Bertrand case. Supposing collusive 
conduct, we do not know exactly but generally the firms might split the 
market 50/50. Moreover, the theoretical literature on collusion (e.g. Tirole 
1988) and the empirical evidence on cartels seem to point out that coordi- 
nated strategies are harder to sustain when firms are less symmetric in terms 
of market shares (e.g. Davies et al. 2011). 

The set of dummies for identities of leaders all have statistically significant 
coefficients (except that of Southwest), and they are positive in sign. 
Therefore, we have evidence of greater market share asymmetry when one 
top airline carrier is present. The strongest effect on size inequalities appear 
to be that of US Airways, which has the biggest coefficient. Following the 
argument, as set out above, of interpreting bigger size inequalities as a signal 
of more intense product-market competition, I can infer that each major 
airline, with the surprising exception of the low-cost airline Southwest, 
contributes to an intensification of product-market competition. 

The proposed interpretation of results may be challenged by the fol- 
lowing counterargument. A positive coefficient for the leading airlines may 
reveal a first mover, reputational or brand loyalty leader role. However, 
leader firms need to gain some sort of competitive advantage in order to be 
first movers, or to build a reputation, for instance, for means of supplying 
better quality (e.g. on-time flights, wide route structure) or charging 
lower fares, or developing brand loyalty. These arguments are then assimi- 
lated to tougher product-market competition; in order to consolidate and 
improve their leadership role as first movers or for brand loyalty or 
reputational reasons, leading firms need to compete fiercely and this is 
consistent with the strategy of top dog (Etro 2006, 2008). 
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3.5 DISCUSSION 


The result of greater size inequalities in large hub city pair markets merits 
further discussion and clarification. I have already noted earlier that the 
greater number of firms in large hub routes can be explained by larger 
market size, by different competitive conduct, or by a combination of 
both. Clearly, market share asymmetries may be the result of several 
factors, including capacity differences, cost heterogeneity, and differences 
in quality (vertical product differentiation). The econometric model for 
size inequalities of the previous section cannot tell how many and which of 
these factors have determined the asymmetry, since data on capacity, costs, 
or quality measures are hardly available. However, the results on firm size 
inequality seem to lend support to the hypothesis that product-market 
competition is tougher in large hub markets (more pronounced asymme- 
tries when the focus on some dimensions of competition is tougher). As a 
consequence, the evidence on asymmetry suggests that the nature of 
competition changes in large hub city pairs. 

In addition, the recent wave of mergers clearly has further exacerbated 
airlines’ size inequalities; especially between the current remaining top 
four airlines and the other non-leader airline carriers. This corroborates 
further relevance of the results presented in this chapter. 

Additionally, regarding the mergers occurred during the last decade, 
Finnamore (2014) provides an account of the effects of these mergers on 
the whole US airline industry. The mergers produced a reduction of 
number of competitors with a consequence decline in the number of 
flights which decreased more than the contraction of number of passen- 
gers resulting in increasing load factors. Lower flying additionally con- 
tributed to a decrease in traffic congestion and thus in a reduction in 
congestion delays. As a consequence, overall, these mergers realised 
between 2008 and 2013 improved the efficiency of the industry. 

Moreover, a positive effect of the mergers has occurred in relation to 
airlines’ operations. This recent wave of mergers, by contributing to restore 
financial stability, has allowed airlines to make investments in improving 
the efficiency of operations and service quality. More specifically, the 
mergers have provided beneficial to on a number of airlines’ performance 
metrics, including on-time performance, flight cancellations, baggage 
handling. According to data by Finnamore (2014), both arrival and depar- 
ture delays for US flights have decreased by 17 per cent and 8 per cent, 
respectively. Confining attention to the 20 busiest airports, on-time 
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performance is even better, with improvements in delays reduction of 21 
per cent for arrivals and 10 per cent for departures. PwC argues that 
schedule adjustments can explain only a fraction of these on-time improve- 
ments while the recent wave of mergers appears to be the major cause of 
these greater number of on-time flights. A pattern of same kind emerges 
regarding flight cancellations. Between 2008 and 2013 passengers on US 
domestic flights experienced a substantial decrease of flight cancellations by 
26 per cent. Controlling for bad weather and air traffic conditions, 
Finnamore (2014) reports a massive decrease in airline-caused flight can- 
cellations by 40 per cent% over the period 2008-2013 when the mega- 
mergers occurred. The decline of flight cancellations is of 49 per cent at the 
20 busiest airports by 2013. In addition, the number of mishandled bags 
decreased from 4.6 per 1000 passengers in the third quarter of 2008 to 3.2 
in the third quarter of 2013. 

Assessing the impact of the important mergers that occurred between 
2008 and 2013, PwC identifies four key trends about the US airline 
industry: (1) improved profits for airlines particularly since 2010. This 
greater profitability is achieved through cutting out unprofitable routes as 
well as rescheduling air transport service to better match consumers’ 
demand; (2) alignment of competitive conduct between legacy airlines 
and low-cost carriers (LCCs). The dramatic increase in fuel prices had a 
particularly bad effect on short-haul flights and has forced LCCs to switch 
from their traditional model of point-to-point air transport service to the 
hub and spoke network, adopted by legacy airlines, which allows them to 
take on board a large number of connecting passengers. In addition, LCCs 
have increased their fares, which have become closer to those of the legacy 
carriers; (3) the emergence of ultra LCCs that charge the lowest fares in 
the industry and the highest fees for related services; and (4) a greater 
emphasis on product quality. A convergence of the fares charged by legacy 
airlines and LCCs allows competition to be channelled into quality dimen- 
sions, as customers make their choice of flight not solely by considering 
the prices changed by airlines. 

By defining the airline production process as a transformation of labour, 
fuel, and fleet-wide seating capacity into available seat-miles and interpret- 
ing efficiency as the minimisation of the use of those three inputs, Greer 
(2016) finds that airlines after the mergers occurred between 2005 and 
2013 were no more efficient than in the pre-merger situation. However, 
the author acknowledges the limitation resulting from the small number 
of airlines in the used sample. Jia Yan et al. (2016) study how mergers 
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affect airline fares. They find that the impact depends upon the network 
configuration of the merging airlines. In the case of a complementary 
network, a merger leads to cost savings, more travel options for passen- 
gers, and better service quality; by contrast, in the case of overlapping 
routes there was an increase in fares. These results suggest that the impact 
of the mergers on social welfare may be ambiguous and that, therefore, 
mergers should be evaluated on a case-by-case basis by the antitrust 
authorities. 


3.6 CONCLUSION 


In this chapter, I have presented some empirical evidence on the determi- 
nants and competitive forces generating the equilibrium market structure 
in the US airline industry. The core of the analysis has been to empirically 
model both firm number and market share asymmetry in order to deduce 
the nature of competition and move beyond the analysis given in the 
empirical evidence proposed in Chap. 2. 

The main results refer to greater size inequalities for large hub routes as 
well as for identities of leaders, apart from the case of Southwest, which 
appears consistent with the notion of tougher product-market competi- 
tion for these city pairs. 

The results contribute to offering a detailed portrait of the underlying 
competitive process at work. To understand, at least under some aspects, 
competition is of great importance for antitrust authorities, as well as for 
firms that need to comprehend the competitive environment in order to 
achieve improved strategic interaction with its rivals. In addition, this work 
may contribute to the debate (Borenstein and Rose 2008 ) of how competition 
works in the US the airline industry, nearly four decades since the advent of 
deregulation. 


NOTES 


1. Bresnahan and Reiss (1991), using ordered probit models, construct the 
novel concept of entry thresholds which relates the equilibrium number of 
firms to market size (measured by population); the estimated entry thresh- 
olds tell how much population is needed to support a given number of firms. 
Bresnahan and Reiss estimate also the entry threshold ratios which are ratios 
of per-firm market sizes; if this ratio is above one it means that entry 
increases competition. They find that the level of competition changes 
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quickly as the number of firms increases, as well as most of competitive effect 
of entry is exhausted with the second or third entrant. Moreover, the 
literature has focused more explicitly on entry by solving the difficult pro- 
blem of firm heterogeneity (Berry 1992 who used a simulated method of 
moments estimator proposed by McFadden (1989) and Pakes and Pollard 
(1989)). Other contributions extend the Bresnahan and Reiss’s (1991) 
framework in allowing different types of firms (e.g. Mazzeo (2002) endo- 
genizes product choice decisions for motels of high and low quality in 
Western U.S.). In addition, Berry and Waldfogel (1999) estimate the social 
inefficiency caused by free entry in radio broadcasting. 

2. See the large literature of stochastic models of firm’s growth; examples are 
Hart and Prais (1956), Simon and Bonini (1958), [iri and Simon (1964, 
1977), Jovanovic (1982), Davies and Lyons (1982), Davies and Geroski 
(1997), and Sutton (1998). 

3. For surveys and discussions of the Gibrat’s Law, see, for example, Curry and 
George (1983), Hall (1987), Davies (1988), and Geroski and Machin 
(1992). 

4. For further details upon the data set and the measurement of variables, 
I refer the reader to Chap. 2. 

5. Following De (2010), we can derive the formula for CV directly from the 


1 
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6. In the next chapter we analyse entry and market structure taking into 
account both firms’ interactions as well as observed firm heterogeneity. 


REFERENCES 


Bain, J. S. (1956). Barriers to new competition: Their character and consequences in 
manufacturing industries. Cambridge, MA: Harvard University Press. 

Berry, S. (1992). Estimation of a model of entry in the airline industry. 
Econometrica, 60, 889-917. 

Berry, S., & Waldfogel, J. (1999). Free entry and social inefficiency in radio 
broadcasting. RAND Journal of Economics, 30, 397-420. 

Borenstein, S., & Rose, N. L. (2008). Chapter 2: How airline markets work... or 
do they? Regulatory reform in the airline industry. In Economic regulation and 
its reform: What have we learned? University of Chicago Press. 


3 MARKET SIZE, FIRM NUMBERS AND MARKET SHARE ASYMMETRY 47 


Bresnahan, T. F., & Reiss, P. C. (1991). Entry and competition in concentrated 
markets. Journal of Political Economy, 99, 977-1009. 

Cleeren, K., Verboven, F., Dekimpe, M. G., & Gielens, K. (2010). Intra- and 
inter- format competition among discounters and supermarkets. Marketing 
Science, 29, 456—473. 

Curry, B., & George, K. (1983). Industrial concentration: A survey. Journal of 
Industrial Economics, 31, 203-257. 

Davies, S., Olczak, M., & Coles, H. (2011). Tacit collusion, firm asymmetries and 
numbers: Evidence from EC merger cases. International Journal of Industrial 
Organization, 29, 221-231. 

Davies, S. W. (1988). Concentration, in Davies, Lyons, Dixon and Geroskt, 
Economics of industrial organization. London: Longmans. 

Davies, S. W., & Geroski, P. A. (1997). Changes in concentration, turbulence, and 
the dynamics of market shares. Review of Economics and Statistics, 79. 383-391. 

Davies, S. W., & Lyons, B. (1982). Seller concentration: The technological 
explanation and demand uncertainty. Economic Journal, 92, 903-912. 

De, O. (2010). The internal structures and organisation of EC prosecuted cartels 
and the impact on their performance. Doctoral thesis, School of Economics, 
University of East Anglia. 

Etro, F. (2006). Aggressive leaders. RAND Journal of Economics, 37, 146-154. 

Etro, F. (2008). Stackelberg competition with endogenous entry. Economic 
Journal, 118, 1670-1697. 

Finnamore, R., (2014, January). Aviation perspectives — The impact of mega- 
mergers: A new foundation for the US airline industry. PricewaterhouseCoopers. 

Geroski, P. A., & Machin, S. (1992). The dynamics of corporate growth, Mimeo. 
London: London Business School. 

Gibrat, R. (1931). Les inégalités économiques; applications: Aux inégalités des 
richesses, a` la concentration des entreprises, aux popolations, des villes, aux 
statistiques des familles, etc., Pune lor nouvelle, la loi de Veffet proportionnel. 
Paris: Librairie du Recueil Sirey. 

Greer, M. R. (2016). Airline mergers in the United States since 2005: What 
impact have they had on airline efficiency? In J. D. Bitzan, J. H. Peoples, and 
W. W. Wilson (Ed.), Airline efficiency (advances in airline economics, volume 5) 
(pp. 161-195). Bingley: Emerald Group Publishing Limited. 

Hall, B. (1987). The relationship between firm size and firm growth in the US 
manufacturing sector. Journal of Industrial Economics, 35, 586—606. 

Hart, P. E., & Prais, S. J. (1956). The analysis of business concentration: A 
statistical approach. Journal of the Royal Statistical Society. Series A (General), 
119, 150-191. 

Tjiri, Y., & Simon, H. (1964). Business firm growth and size. American Economic 
Review, 54, 77-89. 


48 AIRLINE ECONOMICS 


Tjiri, Y., & Simon, H. (1977). Skew distributions and the sizes of business firms. 
Amsterdam: North-Holland. 

Jovanovic, B. (1982). Selection and the evolution of industry. Econometrica, 50, 
649-670. 

Mazzeo, M. J. (2002). Product choice and oligopoly market structure. RAND 
Journal of Economics, 33, 221-242. 

McFadden, D. (1989). A method of simulated moments for estimation of discrete 
response models without numerical integration. Econometrica, 57, 995-1026. 

Pakes, A., & Pollard, D. (1989). Simulation and the asymptotics of optimization 
estimators. Econometrica, 54, 1027-1057. 

Powell, J. L. (1984). Least absolute deviations estimation for the censored regres- 
sion model. Journal of Econometrics, 25, 303-325. 

Schaumans, C., & Verboven, F. (2008). Entry and regulation: Evidence from 
health care professions. RAND Journal of Economics, 39, 949-972. 

Seim, K. (2006). An empirical model of firm entry and endogenous product-types 
choices. RAND Journal of Economics, 37, 619-640. 

Shaked, A., & Sutton, J. (1982). Relaxing price competition through product 
differentiation. Review of Economic Studies, 49, 3-13. 

Shapiro, S. S., & Wilk, M. B. (1965). An analysis of variance test for normality 
(Complete Samples). Biometrika, 52, 591-611. 

Simon, H., & Bonini, C. P. (1958). The size distribution of business firms. 
American Economic Review, 48, 607-617. 

Sutton, J. (1998). Technology and market structure: Theory and history. 
Cambridge: MIT Press. 

Tirole, J. (1988). The theory of industrial organization. Cambridge, MA: MIT 
Press. 

Toivanen, O., & Waterson, M. (2005). Market structure and entry: Where’s the 
beef? RAND Journal of Economics, 36, 680-699. 

Yan, J., Xiaowen, F., Oum, T. H., & Wang, K. (2016). The effects of mergers on 
airline performance and social welfare. In J. D. Bitzan, J. H. Peoples, & W. W. 
Wilson (Ed.), Azrline efficiency (advances in airline economics, volume 5) 
(pp. 131-159). Bingley: Emerald Group Publishing Limited. 


CHAPTER 4 


Entry and Market-Sharing Agreements 
in the U.S. Airline Industry 


Abstract I attempt to assess collusion in terms of market-sharing agree- 
ments among airlines. To pursue this goal, I develop a sequential entry 
model estimating firm-specific entry functions, for a cross-section sample 
of 661 airline city pair markets. Entry decisions depend upon market char- 
acteristics and market structure (rival’s presence). In line with early literature 
(e.g. Berry, Econometrica 60: 889-917, 1992), results suggest evidence that 
firm i’s airport presence increases its likelihood of market entry, and hence 
the profitability of city pair markets. Furthermore, the empirical evidence 
appears partly consistent with the possibility of market sharing agreements. 


Keywords Entry - Market-sharing agreements - Airport presence - 
US airline industry 


4] INTRODUCTION 


The study of entry decisions and the intensity of competition within a 
particular market is a core theme among industrial organization econo- 
mists. In addition to the usual challenges posed by understanding the 


This chapter has benefited greatly by the help of Franco Mariuzzo for means of 
several discussions, by generating the algorithm for implementing the sequential 
order of entry in the model. 
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impact of factors such as demand and cost conditions, concentration, 
barriers to entry, on competition, we face considerable additional chal- 
lenges when firm multi-market contact plays a role. The possibility that 
firms relax competition in each other’s territory in the presence of 
important multi-market contact (MMC) has been recognised for some 
considerable time, and was proved formally by Bernheim and Whinston’s 
(1990) study. 

The exogenous feature of firms competing in many local geographic 
markets may lead to an avoidance of head-to-head competition, meaning 
that firms may reserve certain territories to themselves (Scherer and Ross 
1990). We can trace several antitrust cases involving this type of collusion 
in the USA, under the Sherman Act, for example, and with reference to 
the 1996 Telecommunications Act which recommends firms to enter into 
each other’s territory. In Europe, too, the European Union competition 
office has tackled several cases on market-sharing agreements, including 
that involving Solvay and ICI in 1990, when the two firms were proved to 
be guilty on market allocation. In addition, the empirical literature on 
cartels advances the fact that, in some cases, cartelists make agreements on 
territory allocations (De 2010). 

Firm’s behaviour towards the allocation of geographic markets to 
themselves need not necessarily raise a case of collusion, but it may simply 
qualify as unilateral behaviour. Firms can have an incentive to avoid 
competition head-to-head by entering into submarkets where some rival 
(s) is not present. Although unilateral effects do not break antitrust law, 
they may be every bit as harmful as coordinated strategies. Traditional 
microeconomic theory suggests that competition reduces profits; there- 
fore, whenever a firm has to decide to enter either a monopoly market or 
one in which it faces competition, all else being equal; it will choose to 
enter the former. This incentive to avoid their rival’s competition may also 
arise when firms have home markets. In these cases, it could be an optimal 
strategy to naturally stick to its own home markets. Such situations may 
include the hub and spoke networks adopted by US airline carriers, 
whereby each airline company has its own hubs which can work as home 
markets. Specific to the US airline industry one question arises: did airline 
firms choose their own hubs by chance or strategically, in order to divide 
among themselves the US domestic market? Such a question is at the core 
of the analysis in this chapter. 

The empirical analysis of this chapter has its rationale in the theoretical 
framework developed by Belleflamme and Bloch (2004). While Bernheim 
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and Whinston (1990) take MMC as a given and develop collusive pricing 
implications, Belleflamme and Block endogenize MMC. The authors 
study bilateral market-sharing agreements in oligopoly and auction mar- 
kets; that is, firms can establish bilateral agreements not to compete in 
each other’s market. For example, suppose two firms, X and Y, and two 
markets, A and B. In addition, suppose that each firm has a home market; 
therefore, for instance, firm X has its home in market A and firm Y has its 
home in market B. Now suppose that the two firms agree to stick on their 
home markets. As a result, firm X will stay in A without entering market B, 
while firm Y will remain in market B without entering market A. The 
model by Belleflamme and Bloch (2004) contemplates N firms, each with 
their own home market. Firms’ initial incentives in terms of deciding to 
establish bilateral market-sharing agreements depend upon the character- 
istics of the two markets involved. More precisely, any firm engaging in a 
reciprocal market-sharing agreement faces two conflicting incentives: 
(1) to increase profits by having one less competitor in its home market; 
and (2) to give up the potential profits in a foreign market. 

Belleflamme and Bloch impose the following properties on firm profit 
functions: (1) each firm’s profit decreases as the number of firms 
increases; (2) the decline in each firm’s profit decreases as the number 
of firms increases. Consequently, firm profits are convex in the number of 
firms; (3) the rate of decline of firm’s profit, that is percentage of profit 
reduction as a new firm enters the market, decreases with every increase in 
the number of firms. This property means that the profits can be defined as 
log-convex in terms of the number of firms. The authors show that property 
(1) is satisfied for Cournot oligopoly models with homogeneous products, 
increasing and convex costs, and an inelastic slope of the inverse demand 
function. Properties of convexity, (2) and (3), are satisfied for Cournot 
oligopoly models with homogeneous products, linear costs, an inelastic 
slope of the inverse demand function, and increasing elasticity of the slope 
of inverse demand function. For private value procurement auctions profits 
are shown to be both decreasing and log-convex in the number of firms. 
The property of log-convexity guarantees the existence of stable collusive 
networks. A collusive network is the set of reciprocal market-sharing agree- 
ments. Belleflamme and Bloch apply definitions of network theory to 
describe the structure of stable collusive networks where firms and markets 
are identical. The concept of stability relies on two points: (1) once an 
agreement takes place, both firms prefer to maintain it; (2) if two firms are 
unlinked (that is, they do not establish an agreement) neither has an 
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incentive to form an agreement. The authors show the following necessary 
and sufficient conditions to the achievement of stable collusive networks: 


e The network can be decomposed into a set of isolated firms and 
components. The components have to be complete (all firms estab- 
lish bilateral agreements among themselves) and of different firm 
numbers (different size), if components are of same size the log- 
convexity of profits in the number of firms will induce the two 
components to merge. 

ອ A lower bound on the number of bilateral agreements for each 
component has to exist. 

e If the number of market-sharing agreements is equal to one, then 
there must be at most one isolated firm. 


A key vision in this chapter follows the work by Belleflamme and Bloch 
(2004): multi-market contact is seen as endogenous; that is, it is the fruit 
of endogenous entry decisions through which airlines decide in which city 
pair markets they will compete against their rivals. I build a reduced-form 
econometric model of entry to find if there is evidence consistent with 
market-sharing agreements. I implement a static sequential entry game 
where rivals’ presence affects entry decisions along with market and firm 
characteristics. Estimates suggest that, in general, market structure (past 
entry decisions) lowers firms’ profits, and hence the likelihood of entry. 
Overall, there is evidence consistent with the possibility of market-sharing 
agreements.” 

For a number of reasons, the airline industry appears to be a natural 
setting for testing this theoretical model. First, a feature of the assembled 
database is that airlines seem to compete in same city pairs only relatively 
rarely. Secondly, the multi-product nature of the airline industry may 
provide a suitable environment to encourage strategic behaviour in 
terms of market contact and territory allocation. Furthermore, as already 
stressed above, the hub and spoke organization may conceal the strategic 
intent of preventing competition within city pair markets among top 
players of the industry. 

The organization of the rest of the chapter is as follows. Sect. 4.2 
reviews the literature. Sect. 4.3 presents the data. Sect. 4.4 provides the 
reduced form approach to entry attempting to investigate market sharing 
agreements. Sect. 4.6 concludes. 
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4.2 RELATED LITERATURE 


This paper is related to two strands of the literature. As we attempt to study 
if, and to what extent, firms choose to prevent head-to-head competition in 
local markets, our work is related to the literature concerned with the 
empirical measurement of the relationship between MMC and collusion. 
I analyse firms’ choice of challenging rival competition in the same local 
markets by estimating a discrete choice game theory model of entry; 
consequently, this chapter extends the empirical static entry literature. 


4.2.1 Relationship between MMC and Collusion 


The first formal theory linking MMC to competition is developed by 
Bernheim and Whinston (1990). Their theory predicts that MMC is 
irrelevant to collusive pricing when products are homogeneous, firms 
and markets are identical, and firms enjoy constant returns to scale; by 
contrast, when markets differ in terms of firm numbers and discount factor 
an increase of MMC can ease collusion. Similarly, when firms are hetero- 
geneous in terms of costs, MMC can facilitate collusion. However, 
Bernheim and Whinston also show that MMC sometimes makes collusion 
harder; for example, (1) with identical firms and heterogeneous markets 
prices can fall in some markets because of MMC, while rising in other 
markets, (2) when markets are identical and firms have different costs, 
MMC can cause either higher or lower prices depending upon the dis- 
count factor. 

Based on this theoretical framework, an empirical literature has flour- 
ished testing the main prediction which states that there is a positive link 
between multi-market contact and prices. In this context we can refer to 
Piloff (1999), who finds a positive empirical link between MMC and 
profitability in the banking industry; Jans and Rosenbaum (1997) provides 
empirical evidence in support of a positive relationship between MMC and 
collusion in the cement industry; Busse (2000) in the cellular telephone 
industry finds not only that MMC allows harsher punishment, but also 
finds evidence that it helps coordination through price signalling; 
Fernandez and Marin (1998) find empirical evidence of a positive relation 
between MMC and price competition for the Spanish hotel industry. 
Feinberg (1985) analyses the impact on price-cost margins in place of 
price for several industries. Parker and Roller (1997) study multi-market 
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contact and collusion in the mobile telephone industry. This theme has 
been explored also in the airline industry (e.g. Ciliberto and Williams 
2014; Evans and Kessides 1994; Singal 1996) confirming the prediction 
that contacts can cause higher prices. A smaller empirical literature has 
looked at the effects of MMC on non-price competition in the airline 
industry; for example, Prince and Simon (2009) look at service quality in 
terms of flight delays and Bilotkach (2011) studies the impact on fre- 
quency. Both of these papers provide evidence of longer delays and lower 
frequency, respectively, as MMC is enhanced. 

The theory developed by Belleflamme and Bloch (2004) about market- 
sharing agreements has not received attention by academic empirical research. 
This theoretical approach suggests that in empirical studies multi-market 
contact should be seen as endogenous; in other words, firms, if colluding, 
select local markets in which to enter taking care of not entering into those 
markets where rivals are present, with which agreements have been taken 
place. 


4.2.2 Empirical Models of Entry and Market Structure 


A strand of the literature to which this chapter is related refers to empirical 
models of entry and market structure. One seminal article in this area is 
that of Bresnahan and Reiss (1991), where a structural econometric model 
for homogenous goods and identical firms is constructed. 

Berry (1992) solves the difficult problem of firm heterogeneity for 
airline city pair markets using a simulated method of moments estimator 
proposed by McFadden (1989) and Pakes and Pollard (1989). Berry uses 
airport presence as observed firm heterogeneity in terms of fixed costs; 
airlines servicing a larger number of routes flown out of endpoints con- 
stituting a city pair or being present in at least one endpoint are assumed to 
have lower fixed costs. The specific research question addressed is to 
quantify firms profit advantages in operating a city pair from airport 
presence at the endpoints of the route. Additional articles studying entry 
in airline markets include Goolsbee and Syverson (2008), Boguslaski et al. 
(2004), Dunn (2008), Oliveira (2008), and Reiss and Spiller (1989). 

Mazzeo (2002) and Cohen and Mazzeo (2007) extend the Bresnahan 
and Reiss’ methodology to motels in the Western USA and to the US 
banking industry, respectively. Mazzeo develops econometric models 
which make both endogenous product types and entry decisions to infer 
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competitiveness from firm numbers for a cross-section sample of local 
markets. Mazzeo specifies a separate profit function for each firm type as 
follows: 


Trin = XB + glOr; N) + tim (4.1) 


The right hand side of Eq. (4.1) encompasses three terms. The first term 
represents a vector of market characteristics reflecting demand and profit- 
ability of a given market m. The second term captures effects of compe- 
titors of each type T (N is a vector of number of firms of each type); for 
instance, if in a local market we have a market structure configuration of 
two types (2;2) a firm of a given type will face one competitor of own 
type and two competitors of other type. Mazzeo assumes that compe- 
titors are strategic substitutes and that hence profits decline with an 
increase in the number of firms, but that profits decline less if compe- 
titors are different in type. The third term is the unobserved portion of 
profits which varies depending on firm type, and follows either a 
bivariate standard normal distribution in the two-type case or a trivari- 
ate standard normal distribution in the three-type case. The dependent 
variable is then either an ordered pair for two product-type or an 
ordered triple for three different firm types. 

Given the multiplicity of equilibria that may arise easily in such con- 
texts, the author responds by mapping equilibrium to the number of firms 
and assuming sequential entry. Also, moving from two to three types it 
requires using a ML simulator estimator. Results suggest that product 
differentiation gives rise to higher profits because the competition 
between different product types is less intense. 

Competitive effects of different types are also analysed by Schaumans 
and Verboven (2008) for the health care professions in Belgium. They 
estimate bivariate (two types of firms, pharmacists and physicians) ordered 
probit models with and without entry restrictions (in the form of a ceiling 
for the number of firms of a given type that can enter) for a cross-section 
sample of local markets, and a model with both entry restrictions and 
strategic complementarity, by inclusion of dummies about other type’s 
presence in addition to market structure dummies for own type competi- 
tors. The authors assume strategic complementarities between pharmacists 
and physicians; hence profits of one type are increased by the presence of 
other types. The results provide evidence that entry restrictions lead to a 
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lower predicted number of firms of both types and higher profits, with 
consequences that are detrimental to consumers’ welfare. 

Traditional I/O theories of entry predict that if a firm has to choose 
between entering either a market in which it faces competition or a monopoly 
market, under the assumptions that the two markets are identical, the firm will 
choose to enter the monopoly market. Whenever entry deterrence occurs, it 
will make such a prediction even more likely. In particular, with sequential 
entry the first mover can prevent entry by adopting a policy of product 
proliferation (e.g. Schmalensee 1978; Bonanno 1987; Hay 1976). In addi- 
tion, in endogenous sunk costs industries where vertical product differentia- 
tion is prominent, the competitive mechanism of endogenous sunk costs 
escalation may block entry (Sutton 1991) and, through mergers, firms can 
succeed in monopolizing an industry (Vasconcelos 2006). Toivanen and 
Waterson (2005) ask the question whether when learning size and profitability 
of a market from watching behaviour hence success (failure) of incumbents 
may reverse the traditional prediction. They answer this question by construct- 
ing an empirical model of market structure based on a panel sample of entry 
data into local markets in the UK burger counter service industry. As we 
estimate a model of entry where firm entry decision depends on rival presence 
and we estimate firm-specific entry equations, the Toivanen and Waterson’s 
(2005) article has the approach that is the closest to our own work. 

Toivanen and Waterson argue that the industry is characterized mainly 
by two major players, McDonalds (McD) and Burger King (BK); as a 
consequence, the authors, in contrast to the approach adopted in previous 
work, estimate firm-specific entry functions. They first develop a reduced 
form econometric model at the heart of which there is the following profit 
function to be estimated (Toivanen and Waterson (2005), p. 688): 


Vie = ໃຟ + g(Own;, Rival), i) + Vij (4.2) 


The latent variable is the profit for firm i(ie {McD, BK}) in market jin period 
t. This latent variable has the observable counterpart in whether firm 7 is in the 
market or not. More specifically, the entry decision for each firm in each period 
is phrased as follows, opening or not a new outlet in a given market. The right- 
hand side of Eq. (4.2), like previous literature, contains: (1) a vector of market 
and firm specific factors related to market profitability; (2) a function g(-) 
containing market structure dummies which represent past entry decisions; 
(3) an iid. error term with standard normal distribution, viy ~ ®(0, 1) 
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Toivanen and Waterson estimate Eq. (4.2) by Random-Effects Probit 
method. Interestingly, they find that market structure dummies have 
positive coefficients and hence positive marginal effects. Own and rival 
outlet presence increases probability of opening a new outlet for both 
firms. The authors interpret and explain these results in the light of 
theories of learning (e.g. Baum et al. 2000; Caplin and Leahy 1998; 
Rauch 1993). Then they engage in an extensive range of robustness 
checks to possible correlations between market characteristics’ covariates 
and unobservables, and to misspecification issues. The results are robust 
to all the checks they make. The second step in the analysis is to develop 
and implement a structural econometric model of a static two-stage 
sequential entry game, where McDonalds is the leader and Burger King 
is the follower. 

Other contributions include Seim (2006), who develops a very gen- 
eral empirical framework with incomplete information (she assumes that 
firms do not have full information on rival firms profitability) to analyze 
joint entry decisions and firm location choice applied to the video rental 
industry; Berry and Waldfogel (1999) study inefficient (excessive) entry 
in radio broadcasting; Scott Morton (1999, 2000) analyses entry in 
generic pharmaceutical markets as well as if pre-expiring brand advertis- 
ing deters entry in the generic pharmaceutical industry. 


4.3 DATA 


The variables used in the econometric model of entry and market structure are: 


ອ Market size. As in previous chapters, market size is defined as the 
product of population of the two endpoint cities for each city pair 
and is expressed in thousands of billions. 

ອ Distance. This measures the length in kilometres of the route and is 
expressed in thousands. 

ອ Tourist dummy. A dummy equal to 1 for all markets with at least one 
endpoint city located either in California or Florida, plus other two 
locations, Aspen and Colorado Springs. 

ອ Two hubs. This is a dummy for routes having large hubs at both 
endpoints. 

ເ One hub. A dummy for city pair markets containing one endpoint as 
large hub is introduced in the empirical models. 
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ອ Airport presence. This variable represents the number of destinations 
flown out of origin/destination points constituting a city pair by 
each airline. 

© One dummy for each of the top seven airlines. These are American, Delta 
Airlines, Southwest, Continental, US Airways, United Airlines and 
Northwest. These leading airlines are identified as those who service 
the greater number of city pairs across the US airline domestic industry. 

© One dummy for the non-leader airlines. This is equal to one if one or 
more non-leaders are in the city pair. 


Recall that according to the FAA, large hub airports are defined as those 
carrying at least 1 % of the total annual passenger boardings. In Table 4.1 
I present number of city pairs serviced by each airline; while in Table 4.2 ° 
I provide information of the city pair market overlaps between the major 
airline carriers. It is immediate to note that the top seven airline carriers 
compete rarely head-to-head in city pair markets. 


4.4 ECONOMETRIC EVIDENCE 


My econometric model borrows its structure from existing empirical lit- 
erature on discrete choice game theory models of entry (e.g. Bresnahan and 
Reiss 1991; Berry 1992; Reiss 1996; Mazzeo 2002; Cohen and Mazzeo 
2007; Toivanen and Waterson 2005). 


Table 4.1 Number of city pairs serviced by top 
seven 


# City pairs 


Top seven 

American 136 
Delta Airlines 113 
Southwest 107 
Continental 77 
US Airways 69 
United Airlines 68 
Northwest 65 


Total 635 
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Table 4.2 Measure of MMC 


Firm-patrs Observed contacts 
American—Delta 20 
American—Southwest 18 
American—Continental 15 
American—US Airways 12 
American—United Air. 18 
American—Northwest 8 
Delta—Southwest 5 
Delta—Continental 30 
Delta—US Airways 8 
Delta—United 1] 
Delta—Northwest 4 
Southwest—Continental 6 
Southwest-US Airways 14 
Southwest—United Air 10 
Southwest—Northwest 2 
Continental—US Air 10 
Continental—United Air. 6 


Continental—Northwest 
US Airways—United 

US Airways—Northwest 
United Air—Northwest 


N ໄວ 6 RH 


I establish a very simple static two-stage model where, in the first 
stage, the entry decision for each firm takes place involving whether or 
not to operate in a given market, and entry is assumed to happen 
sequentially. In addition, when firms make their entry choice during 
this first stage they do not take into account the impact of this on later 
entrants’ decisions; by contrast, in the second stage competition occurs 
in terms of either prices or quantities. In this second stage the nature of 
competition is assumed to be the presence of common knowledge 
among all firms. The firms’ entry decisions are assumed to be indicators 
of market profitability and the coefficients can be interpreted as the 
derivatives of profits with respect to the variables at the right-hand side. 
As discussed by Toivanen and Waterson (2000), if we estimate a simul- 
taneous entry model consisting of a system of discrete choice equations 
where each equation has k’s entry as an explanatory variable in the 
equation for 7’s entry will lead to (1) multiple equilibria. For instance, 
in case of monopoly equilibrium and with two potential entrants we get 
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two Nash equilibria for which we do not know which firm enters and 
which does not; (2) endogeneity, as 7s entry depends on k’s entry and 
vice versa. To solve the problems (1) and (2) either we use the total 
number of firms as the dependent variable or we estimate a sequential 
entry game. The latter solution is the choice I make in this chapter. 
I impose an order of entry in terms of airport presence. In the litera- 
ture the order of entry is commonly assumed to be in base of profit- 
ability; also, the literature suggests that our firm characteristic 
(variable Airport presence defined in the previous section) increases 
profits; for instance, it can be interpreted as greater service quality 
bringing demand advantages, or as a fixed costs term as Berry (1992) 
does, assuming that later entrants have higher fixed costs. As a result, I 
impose an order of entry in base of airport presence which implies 
assuming an order of entry in the light of profitability as it is standard 
in the literature. Common to the literature, a firm z enters in market m 
if and only if expected gross profits, once fixed costs are taken into 
account, are non-negative: 


Elzin] — Fin > 0 (4.3) 


In the present context, each firm decides to enter in a city pair market if: 


E|Xim| = Xmp; + aiairport presenceéim + g(Rivalsim, 0i) > 0 (4.4) 


I estimate firm-specific probit equations using standard ML, applying the 
following reduced-form profit function as outcome of the competition 
stage: 


Lim = Xmp; + airport presenceima; + g(Rivalsim, ຜ) + Eim (4.5) 


Subscript z denotes a firm (2 ¢{ American, Delta, Southwest, Continental, 
US Airways, United Air, Northwest,}) m a city pair market. 

The vector Xm encompasses market-specific variables related to market 
profitability and its attractiveness, J; 15 a vector of market-specific parameters 
to be estimated. In the vector Xm we include Market size (product of 
populations of both endpoints of a city pair), Tourist (dummy equal to one 
for city pair markets where at least one of the two endpoint cities are either in 
California or in Florida and for Aspen and Colorado Spring), Distance 
(measured in km between endpoint cities), Two-hub (dummy equal to 1 
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for city pairs where both endpoints qualify as large hubs), One-hub (dummy 
equal to 1 for route markets with one endpoint as large hub). 

The variable Airport presenceéjm is the number of destinations flown out 
of origin and destination points serviced by airline z in market m. Berry 
(1992, pp. 890-891) reviews some of the early literature about the effect 
of airport presence on a route’s profitability; some theories highlight that 
servicing routes flown out from the endpoints of a city pair can provide 
demand and costs advantages, whereas other contributions sustain the 
thesis that airport presence may provide strategic advantages in preventing 
entry. In particular, such firm characteristics introduced in the model 
could capture fixed costs and demand advantages; a wider route structure 
out of the city points of the pair may help it to secure lower fixed costs and 
a larger proportion of the consumers. Now it is worth noting the follow- 
ing point; one may object that this variable may be endogenous and, if so, 
correlated with the error terms. However, this may not be the case as in 
our context the relevant market is defined at the city pair level. 
Consequently, the number of destinations flown out of the endpoints of 
a city pair can be an exogenous factor. 

The function g(-) is a function of rival presence in each city pair market 
(see Mazzeo 2002; Cohen and Mazzeo 2007; Toivanen and Waterson 
2005); it contains dummies for rival firms. 6; is a vector of firm-specific 
parameters to be estimated. Fundamentally, these market structure vari- 
ables can represent past entry decisions. 

The error term &j, which incorporates factors not observed by the 
econometrician, is assumed to be 11.0. and is distributed as standard 
normal, ® ~ (0, 1). 

To sum up, the profit Eq. (4.5) contains demand and cost factors 
captured by the vector X, observed firm heterogeneity, captured by the 
variable airport presence, firm interactions, included in the function g(-), 
and the stochastic profit component, ¢, modelled as standard normal. 

I adopt a probit approach rather than using the total number of firms 
(e.g. ordered probit) because I am very much interested in the individual 
firms’ entry decisions and on how firm identities affect entry. 


4.4.1 Results 


From variables contained in the vector X,, we expect the following. For 
Market size I clearly expect a positive coefficient, while for the variable 
Distance I expect a coefficient with negative sign, because this variable 
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incorporates variable costs (e.g. fuel). I interpret the three dummies, 
Tourist, Two-hub and One-hub, exactly in the light of the reasoning pro- 
posed in Chap. 3 of this monograph. 

In Tables 4.3-4.4 I report probit results and marginal effects about 
individual entry decisions for the sequential entry game. There is evidence 
that coefficient of Market size is positive and significant at 5 % level for 
American and Delta and at 10 % for Continental, while statistically insig- 
nificant for the other airlines. The coefficient of Distance is statistically 
significant and negative for American, Southwest, Continental and non- 
leaders whereas it 15 positive and significant for Delta; I cannot determine 
the reasons for such partial non-consistency. Coefficient of Tourist has 
evidence of being significant and positive for American, Delta, Southwest 
and US Airways; therefore, for these airlines in tourist markets the size 
effect offset the competition effect. There is evidence of a negative and 
significant coefficient for the airline Northwest, and thus, for this firm, in 
terms of tourist routes the size effect is dominated by the competition 
effect. Regarding the variable Two-hub, there is evidence of a positive and 
significant coefficient for US Airways and Northwest and a negative and 
significant coefficient for Southwest. The variable One-hub appears nega- 
tive and significant for American, Delta, Southwest, Continental and non- 
leaders. 

The variable airport presence which, as noted earlier, captures firm’s 
characteristics, shows a positive and highly significant coefficient for all the 
airlines. This evidence suggests that airport presence is an important factor 
in determining city pair profitability, and this is consistent with early 
empirical literature (e.g., Berry 1992). 

The most economically interesting are the market structure variables 
(frm dummies), and I focus the following discussion on the marginal 
effects reported in Table 4.4. Traditional entry models predict that a 
firm will enter a monopoly market instead of one in which it faces compe- 
tition, all else being equal. In addition, models of entry pre-emption 
would exacerbate such a prediction. Consequently, coefficients of the 
market structure dummies that are statistically significant and negative 
can be interpreted in the light of the theories of entry and entry deter- 
rence. The results suggest evidence of a negative relationship between 
entry and rivals’ presence in most cases. However, the presence of 
American increases the profits of Continental and United Airlines. This 
latter evidence is consistent with the possibility of complementarity and 
spillover effects. 
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Now, looking at firm-pairs and at their estimated entry functions I can 
draw on several cases. First, whenever (coefficients) marginal effects of rival 
presence are either not statistically significant or statistically significant but 
very small in magnitude, it suggests evidence that entrant’s profits are not 
affected by rival’s incumbency; this, in turn, suggests evidence consistent 
with the possibility of soft price competition* between the two firms under 
consideration (e.g., Southwest-American, Continental-US Airways, 
Southwest—Northwest, United Airlines—Northwest, Delta—Continental). 
Intuitively, profits can be higher if in the second stage of the game competi- 
tion is soft. Second, in cases where for a given firm pair only one firm affects 
negatively the rival’s profits, then this may provide evidence consistent with 
one of the two firms being a tougher competitor (e.g. Northwest—American, 
Continental-Southwest, Delta-Southwest, United Airlines-US Airways); 
specifically, the firm that lowers the entrant’s profits may be a tougher 
competitor because of greater product quality or lower costs. Marginal 
effects are reciprocally negative for American—non-Leaders, United 
Airlines—Delta Airlines, US Airways—Northwest and Southwest—non-leaders. 
In addition, I note that the estimated entry function for Southwest reports 
535 observations instead of the full sample of 661 markets; that is, 126 
observations are dropped because of perfect collinearity as United Airlines 
and Southwest Airlines never operate on the same route. These results, 
where firms reciprocally lower profits, can be consistent with the possibility 
of market-sharing agreements (mutual forbearance by which firms do not 
compete in each other’s territory); however, I cannot rule out alternative 
explanations which are mainly referred to the conventional effect of compe- 
tition on profits. 

Overall, the evidence is partly consistent with the theory of market- 
sharing agreements developed by Belleflamme and Bloch (2004). 


4.5 CONCLUSION 


This chapter has the objective og gaining insights on entry in airline city 
pair markets. The specific questions explored include: the identities of 
entrants; how market structure in terms of identities of existing firms 
affects entry; the impact of own and rival’s airport presence on route 
profitability; and whether or not there is evidence of market collusion. In a 
similar fashion as Toivanen and Waterson (2005), I estimate firm-specific 
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probit equations. I note that airlines, in various cases, differ in how they 
respond to market characteristics. 

In addition to market characteristics as explanatory variables, my model 
of entry includes the identities of existing firms. From these firm dummies 
we can explore generally as rival presence affects entry, and, in particular, I 
attempt to investigate a form of collusive behaviour, market-sharing agree- 
ments. In many cases, particularly for leader airlines, market structure 
reduces the probability of entry in accordance with traditional theories 
of entry and entry deterrence. However, for some airlines it seems to be 
evidence of a positive relationship between entry and existing market 
structure. Whether this is caused by strategic complementarity, by learning 
or by positive spillover effects, I cannot tell. Finally, interestingly, some 
firm-pairs show evidence consistent with the possibility of market 
collusion. 

The specific research question addressed in this chapter is to test 
whether firms carve out route markets to prevent head-to-head compe- 
tition. Although the econometric entry model proposed produces fairly 
clear results consistent with the explanation of collusive behaviour, 
there may be other forces behind these results. Consequently, the 
there would be considerable benefit from an industry history of the 
evolution of how major airlines have developed their route networks 
and whether or not they have deliberately established little overlap in 
terms of their territory coverage. Nevertheless, overall, the results from 
the econometric model of entry do produce some evidence consistent 
with the possibility of the phenomenon studied theoretically by 
Belleflamme and Bloch (2004). However, it is worth noting that the 
analysis proposed here does not rule out alternative explanations, as 
observed in the previous section. 

In addition, in virtue of the recent mergers implemented over the 
last decade, the number of observed contacts among the major airlines 
must have increased; therefore, multi-market contact has clearly gone 
upward. As a consequence, this should have diminished airlines’ stra- 
tegic behaviour towards market-sharing agreements. However, the 
mega-mergers have also produced the following effect; the number 
of airline pairs has declined from twenty-one to six.” This reduced 
number of firms and firm pairs can increase the ability of coordination 
towards collusive behaviour in terms of both price and in market- 
sharing agreements. 
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NOTES 


1. Belleflamme and Bloch (2004) mention these antitrust cases. 

. I refer to section four for details on empirical findings. 

3. The top seven airlines produce twenty-one pairs (5°) for each of which I 
calculate observed contacts. 

4. I interpret ‘soft’ price competition in the sense of Sutton (1991); that is, at 
comparable level of market concentration price-cost margins are higher. 

5. Recall that in Table 4.2 of Chap. 4 the seven major airlines produce twenty- 
one airline pairs; whereas, for the effect of these recent mergers the current 
four top airlines give (4°) =6 firm pairs. These six airline pairs are: 
American—Delta; American—Southwest; American United Continental; 
Delta—Southwest; Delta—United Continental; Southwest—United 
Continental. 
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CHAPTER 5 


Conclusion 


Abstract In this chapter I briefly bring together the main results reached 
throughout this research monograph, and I indicate some potential fruit- 
ful areas for future research. 


Keywords Natural oligopoly - Market shares agreements - Collusion 


5.1 SUMMARY OF RESULTS 


Chapters 2—4 of this book have presented original research on the market 
structure of city pair markets and competition among airlines employing a 
cross-section dataset for 2006. City pair markets show a high level of 
concentration and pronounced market share asymmetries; in each city 
pair, the number of dominant airlines, regardless of market size, is 
between one and three, clearly suggesting that the US airline industry is 
a natural oligopoly. Furthermore, empirical evidence points to airport 
presence as a key factor in airlines’ conduct in driving the observed market 
structure of airline city pairs. Airlines’ size inequality increases in city pair 
markets containing large hub airports and also when top airlines are 
present, suggesting fiercer competition in such city pairs. In addition, 
there is scant overlap in non-stop city pairs among major airlines, with 
evidence partly consistent with airlines strategically setting up market 
sharing agreements. 
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5.2 DIRECTIONS FOR FUTURE RESEARCH 


One direction of future research is to extend the work in Chap. 4 by 
developing an industry history to discern whether major airlines have 
developed over time their networks structure in such a way to create little 
overlap; as a consequence, preventing competition head-to-head. If so, it 
would complement and reinforce the econometric evidence I currently 
provide. 

Another potentially fruitful plan relates to the performance of an 
empirical analysis of market-sharing agreements in other industries. In 
some real-world market situations, firms operating in multi-market indus- 
tries may be able to coordinate entry into local markets in such a way of 
determining local monopolies in which, therefore, firms gain monopoly 
profits preventing competition head to head. The way through which 
firms may achieve this, is a sort of collusion strategy. 

As mentioned in Chap. 4, there are several antitrust cases involving this 
type of collusion both in the USA, under the Sherman Act for example, 
and in Europe. A further real-world situation, which can provoke spec- 
ulative thoughts, is provided by Sutton’s (1998) analysis of intensive R&D 
industries. For instance, the pharmaceutical industry at the global level 
exhibits low concentration despite the fact that two sorts of endogenous 
sunk costs are prominent, advertising and R&D. In contrast, at the more 
local level the industry shows high concentration within a given product 
market. This discrepancy in structure is explained by Sutton as a conse- 
quence of firms’ segmentation and specialisations (what Sutton (1998) 
labels ‘technological trajectories’), say, in some drug therapy. In other 
words, firms, given different technological characteristics, may tend to 
specialise in different technological trajectories, thereby giving some scope 
for the development of niche product markets, resulting overall in a fairly 
fragmented structure at the global level but a very concentrated one at the 
more local market level. This kind of behaviour may be the fruit of 
coordinated strategies. 

The project would be based on a cross-industry analysis for a sample of 
cartels prosecuted by the European Commission, studying which factors 
determine territory allocation as an alternative to price fixing. The research 
would address the following questions: Are there any industry-specific 
factors increasing the likelihood of this form of collusion? If homogeneous 
good industries agreements on markets can reduce the probability of the 
emergence of price wars in the context of pronounced demand uncertainty, 
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what about industries with differentiated products? Is this type of collusion 
as common in differentiated product industries as in homogeneous pro- 
duct industries? 
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